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Forty-sixth  Congress    Second  Session. 

In  the  House  of  Repi:ksentaii\ks,  May  31,  \S&>. 

The  followjDg  resolution,  originating  in  the  House  of  Kepreseiitatives,  ha«  this  day 
boon  concurred  in: 

ResoUed  by  the  House  of  Btpresentatives  (the  Senate  concurring).  That  there  be  printed 
three  hundred  thousand  copies  of  the  Annual  Report  of  the  Commissioner  of  Agri- 
culture for  eighteen  hundred  and  seventy-nine ;  two  hundred  and  fourteen  tliousand 
copies  for  the  use  of  members  of  the  House  of  Representatives,  fifty-six  thousand 
copies  for  the  use  of  members  o.  ihe  Senate,  and  thirty  thousand  copies  for  the  use  of 
the  Depariment  of  Agriculture. 

Attest:  GEO.  M.  ADAilfs,  Clei± 
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REPORT 

THE  COMMISSIONER  OF  AGRICULTURE, 

1?X)E  THE  YEAR  1879, 


Sir:  I  have  the  honor  to  transmit  this  my  third  annual  preliminary 
nport  of  the  agricoltoral  condition  of  the  country  and  of  the  work  in 
Itttd  and  accomplished  by  the  department  during  the  past  year. 

At  this  time  I  recall  with  satisfaction  the  encouragement  you  gave 
wfafin  I  assumed  the  duties  of  Commissioner  to  the  proposed  attempt  to 
dmiilate  the  manu&cture  of  sugar  firom  any  and  every  source,  so  that 
tiie  production  within  the  boundaries  of  our  own  country  should  at  least 
equal  the  home  consumption.  Beporting  progress  as  the  result  of  the 
cffints  of  this  deimrtment  in  this  direction,  it  is  not  too  much  to  say 
tiiat  the  success  attending  the  manufacture  of  cane-sugar  firom  sorghum 
lod  maize  will  mark  the  year  1870  as  ^an  important  epoch  in  the  agri- 
«dtural  progress  of  our  people, 

Willi  the  knowledge  that  during  the  past  summer  and  fall  sugar  of 
food  qnality  has  been  profitably  made  firom  Texas  to  Northern  Minne- 
»U  from  the  *^  Minnesota  early  amber"  cane  (the  seed  of  which  was 
^e|y  distributed  by  the  department;)  that  sirups  weighing  12  pounds 
to  the  gallon,  at  least  one-half  of  which  was  crystallizable  cane-sugar, 
vas  made  and  can  be  again  made  in  nearly  every  State  in  the  Union 
bj  formers  with  ordinary  and  inexpensive  machinery  at  a  cost  of  16| 
«ent8  per  gallon,  and  with  the  knowledge  that  by  means  of  larger  and 
better  s^pointed  mills^  that  need  not  cost  to  exceed  $10,000,  sugar 
and  arup  have  been  made  the  past  season  from  sorghum  by  the  car- 
load, which  commande<l  the  highest  market  price;  it  is  not  too  much  to 
ttsert,  that,  as  a  result  of  the  work  of  this  department,  which  has 
constantly  before  it  the  duty  of  accomplishing  all  that  may  be  done  to 
increase  or  multiply  those  i)roduct8  of  the  soil  which  constitute  the 
wealth  and  sustain  the  manufactures  and  commerce  of  the  country,  a 
new  industry  has  been  fairly  established,  the  importance  and  significance 
of  which  it  is  difficult  to  realize.  With  this  and  a  knowledge  of  the 
work  of  the  division  of  cbemistry  during  the  past  season  (a  short  state- 
ment of  which  will  form  part  of  this  report),  I  am  warranted  in  assert- 
ing that  it  has  been  finally  and  practically  proved  that  one  of  the  most 
inportant,  expensive,  and  indisi)ensable  requisites  of  modem  life  can  be 
profitably  grown  where  heretofore  it  was  supi)osed  not  possible  to  pro- 
dnce  it;  that  it  can  be  manufactured  in  quantities  sufficient  to  meet  any 
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demand  likely  to  occur,  at  a  remunerative  rate  even  if  the  price  should 
fall  one-third  below  what  it  now  is,  and  that  the  smallest  farmer  as  well 
as  the  largest  planter  can  profitably  engage  in  its  i)roduction ;  and  this  in 
no  limited  area  of  country,  but  in  whatever  place  maize  can  be  grown 
successfully ;  for  there  sorghum  of  some  variety  will  grow,  and  it  will 
flourish  and  mature  its  juice  and  seed  in  much  of  our  soil  in  which  maize 
is  by  no  means  a  certain  crop. 

Several  attempts  to  make  sugar  from  beets  in  Illinois,  Wisconsin,  and 
California  haAing  been  abandoned  as  unprofitable,  and  aU  attempts  to 
make  a  merchantable  sugar  from  sorghum  having  failed  up  to  1877,  it 
became  a  settled  opinion  that  only  from  tropical  cane  and  the  sugar 
maple  could  sugar  be  profitably  made  in  the  United  States.  The  maple 
groves  found  scattered  along  a  narrow  strip  of  our  northern  border  were 
and  are  fast  disappearing,  and  the  amount  of  sugar,  at  any  time  not  very 
large,  was  in  the  census  of  1870  reported  at  28,443,645  pounds,  and  the 
molasses  at  921,057  gallons. 

It  is  now  less,  and  is  aji  inconsiderable  factor  in  the  problem.  The 
manufacture  of  sugar  from  the  tropical  cane  was  confined  to  a  narrow 
belt  of  country  bordering  the  Gulf  of  Mexico,  which  produces  an  amount 
of  sugar  averaging  for  twenty  years  past  1,600  pounds  per  acre.  The 
total  production  of  this  strip  last  year  was  about  250,00i  ,000  pounds, 
while  our  importation  from  abroad  was  1,741,650,000  pounds  of  sugar, 
beside  molasses,  melado,  and  other  forms  of  sucrose,  and  being  about 
300,000,000  pounds  increase  over  the  importation  of  1877-'78  (fiscal  year). 

The  Department  of  Agriculture  has  done  what  was  possible  to  en- 
courage the  production  of  sugar  from  the  tropical  cane  as  well  as  frt)m 
beets  and  other  plants,  and  there  has  been  a  large  increase  in  area  and 
in  production  of  sugar  ftx)m  this  source  during  the  past  two  years; 
but  the  increased  demand  has  far  outstripped  the  increased  production. 

The  consumption  of  sugar  per  capita  of  our  people  is  about  40  pounds 
per  annum  at  present,  and  with  cheap,  pure,  healthful  home-grown 
sugars  the  consumption  per  capita  would  increase  to  60  or  80  pounds. 

Fifty  millions  of  people  would  consume  at  60  pounds  each,  which  it  is 
said  the  English  people  consume,  annually  3,000,000,000  pounds  of  sugar, 
worth  at  6  cents  $180,000,000,  or  at  10  cents,  which  is  the  price  at  which 
the  Crystal  Lake  sorghum  sugars  of  Weidner  &  Co.  were  sold  this  year, 
$300,000,000. 

In  reflecting  upon  this  sugar  problem,  some  two  years  since,  it  ap- 
peared to  me  that  many  years  must  pass  before  we  could  hope  for  a  full 
supply  of  sugar  fix)m  tropical  canes  grown  on  our  own  soil.  The  broken 
levees  of  the  Mississippi  River  must  be  rebuilt,  and  the  ruined  planta^- 
tions  restored ;  the  demoralized  labor  system  of  tlie  South  roconstnictecl 
and  the  disheartened  land-owners  encouraged ;  the  mechanical  must  be, 
in  part,  divorced  from  ttie  agricultural  interest,  and  a  co-operation  of 
labor  and  capital  must  be  established  with  confidence  restored,  before 
any  very  great  and  pamanent  increased  production  of  sugar  could  be 
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looked  for  from  the  cultivation  of  tropical  cane.  Tlien  again  tlie  plant 
itself  belonged  to  a  tropical  country,  and  refused  to  ripen  its  seed  in 
Louisiana,  never  even  maturing  the  whole  extent  of  stalk  grown. 

All  these  considerations  combined  to  make  a  discouraging  outlook  for 
the  home  production  of  sugar  from  tropical  cane  within  a  period  of  time 
wliich  woidd  aftbrd  any  relief  to  the  then  depressed  condition  of  our 
industries. 

It  was  with  much  gratification,  therefore,  that  I  first  saw  a  specimen 
of  well  prrauulated  sugar  made  from  sorghum,  and  exhibited  at  the  Min- 
Def^ota  State  Fair. 

After  a  thorough  examination  of  the  attempts  to  i^roduce  sugiu^  trom 
sorghum  in  thiscountry^,  and  also  after  achemical  examination  in  the  labo- 
ratory of  the  juice  of  thLs  particular  plant,  it  became  apparent  that  this 
vas  a  x>robable  source  of  the  immediate  produotion  of  this  much-desked 
article. 

The  first  stalks  of  sorghum  ever  grown  in  this  country,  so  far  as  I  am 
iBformed,  were  planted  by  the  Curator  of  the  Botanical  Gardens.  This 
seed  was  obtained  from  Paris,  as  was  also  the  seed  which  the  Agricul- 
tural Department  first  distributed  in  the  year  1856. 

A  more  eflfective  distribution,  however,  was  miide  by  the  enterprising 
editor  and  proprietor  of  the  American  Agriculturist,  Mr.  Orange  Judd, 
who  sent  out  25,000  packages  of  seed  to  the  subscribers  of  his  paper. 
In  1857  Mr.  Leonard  Wray  came  from  England  and  brought  with  him 
sixteen  varieties  of  African  imphee  or  sorghum,  which  were  planted  in 
Sooth  Carolina  and  Georgia.  Sorghum  was  thus  introduced  and  was 
largely  grown  in  almost  every  State  in  the  Union.  During  the  war  of 
the  rebellion  it  was  particularly  valuable  to  the  people  of  the  Southern 
States,  and  was  the  only  adequate  means  of  obtaining  their  "  sweeten- 
ing.'^ Isolated  attempts  were  made  in  Ohio  and  elsewhere  to  granulate 
the  jaice  of  the  varieties  then  in  cultivation,  but  without  such  success 
(ff  profit  as  would  warrant  a  continuation  of  the  efforts.  In  no  instance 
did  the  result  seem  to  be  satisfactory,  and  the  raising  of  sorghum  was 
nearly  abandoned  in  Ohio,  and  in  other  States  was  only  cultivated  for 
&e  sirup.  When  the  discovery  was  made  that  the  juioe  of  the  "  Early 
Amber''  cane  seemed  to  be  more  pure  than  of  others,  and  would,  with 
earefdl  attention,  dei>osit  a  large  amount  of  its  sucrose  in  granular  form, 
the  department  determined  to  make  so  far  as  possible  a  thorough  examin- 
ation of  the  different  varieties  of  sorghum  and  test  their  relative  merit* 
and  value  as  sugar-proilucing  plants.  This  inquiry  has  been  patiently 
and  carefully  followed  from  the  season  of  1877  to  1879,  and  the  results 
lu^ve  been  eminently  satisfactory,  as  will  appear  in  remarks  upon  the 
▼ork  of  the  Chemical  Division.  It  is  sufficient  to  say  in  this  place  that 
the  value  of  the  work  done  during  the  past  year  by  this  division  can 
not  be  overestimated. 

Mention  had  been  made,  and  it  had  been  recorded  and  mostly  forgotten, 
tiist  sagar  was  obtainable  from  corn,  pumpkins,  melons,  and  other  vege- 
tables, bat  no  thorough,  careful,  persistent  experiment  seems  evei*  to  have 
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been  made  (If  we  except  that  of  Mr.  F.  L.  Stewart,  who  was  found  among 
the  mountains  of  Pennsylvania  at  work  for  some  years  in  this  direction 
under  discouraging  circumstances),  having  in  view  the  determination  of 
the  commercial  value  of  these  andother  plants,  until  this  task  was  assigned 
to  the  Chemical  Division  of  this  department  in  1878.  In  a  letter  from  Abi- 
gail Adams  to  her  husband,  John  Adams,  September  24, 1777,  she  says: 

An  instance  may  be  seen  in  tlie  progress  wbicli  is  made  in  grinding  cornstaUis  and 
boiling  the  liquor  into  molasses.  Scarcely  a  town  or  pariah  within  forty  miles  of  us 
but  what  has  several  mills  at  work ;  and  had  the  experiment  been  made  a  month  sooner, 
many  thousand  barrels  would  have  been  made.  No  less  than  80  have  been  made  in 
the  small  town  of  Manchester.  It  answers  very  well  to  disti  11,  and  may  be  boi  led  down 
to  sugar.  There  are  two  mills  fitting  up  in  this  parish.  They  have  three  rollers— one 
with  cogs  and  two  smooth.  The  stalks  are  stripped  of  the  leaves  and  tops,  so  that  it 
is  no  robbery  npon  the  cattle,  and  the  Juice  ground  out.  ^Tis  said  four  barrels  of  Juice 
will  make  one  of  molasses,  but  in  this  people  differ  widely.  They  have  a  method  of 
refining  it  so  that  it  looks  as  well  as  the  best  imported  molasses. 

The  following  is  an  extract  from  the  work  of  David  Lee  Childs  on  the 
culture  of  tiie  beet  and  manufacture  of  beet-sugar : 

Other  plants  usually  grown  in  our  soil  are  capable  of  furnishing  sugar,  and  some  of 
them  may  be  found  worth  cultivating  for  that  and  accessory  prodnots. 

We  have  tried  Indian-corn  stalks  and  the  pumpkin,  and  have  obtained  fixim  them 
good  sugar  and  molasses. 

Perhaps  these  crops  may  alternate  achrantageously  with  the  beet.  If  the  manu- 
ilAOture  of  sugar  from  the  stalks  of  Indian  com  can  be  reconciled,  as  we  believe  it  may, 
with  the  maturity  or  near  maturity  of  the  ears,  this  source  of  saccharine  may  super- 
sede the  beet-root.  The  seeds  of  the  pumpkin  yield  a  fine  sweet  oil,  but  we  have  no 
means  of  Judging  what  quantity  of  this  product  can  be  obtained  from  a  given  extent 
of  land.  If  it  should  turn  out  satisfactorUy  in  this  respect,  the  pumpkin  may  one  day 
overshadow  the  sugar-cane. 

Here  was  the  opportunity  and  it  was  at  that  time  the  duty  of  the  govern- 
ment to  assume  the  risk  of  failure  and  the  expense  and  care  of  such  scien- 
tific analyses  and  experimental  trial  as  would  have  exhausted  all  resources 
before  giving  up  even  the  hope  of  securing  success  in  the  profitable  pro- 
duction of  sugar,  and  thus  retaining  at  home  the  millions  of  money  that 
have  since  gone  out  to  sustain  and  enrich  other  nations.  The  work  that 
should  have  been  done  then  has  been  undertaken  now,  with  such  imper- 
fect means  as  were  furnished;  and  notwithstanding  the  ridicule  of  t^e 
thoughtless,  and  the  fears  of  hopeful  friends,  it  has  been  steadily  pushed 
forward  to  a  satisfactory  conclusion. 

Many  persons  are  preparing  to  imitate  the  example  of  F.  A.  Weidner 
&  Go.,  of  Chicago,  and  erect  mills  the  coming  season  with  vacuum  pans, 
and  centrifugal  driers  in  which  the  work  will  be  done  by  steam  and  of 
capacity  sufiScient  to  make  a  ton  of  sugar  each  day  of  twenty -four  hours' 
work.  Mills  of  this  capacity  will  be  needed  in  every  county  where 
sorghum  is  grown,  and  will  not  only  be  employed  in  the  harvest  season 
in  milling  the  stalks  of  sorghum  and  com  direct  from  the  field,  but  will 
also  after  harvest  and  during  the  winter  take  the  product  of  the  small 
open-pan  miUs  (sirups  weighing  8  to  12  pounds)  and  rework  that  in  the 
vacuum  pan  and  centrifugal,  making  sugar  and  sirup  for  the  market. 
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CHEMTCAIu  DIVISION. 


The  work  accomplished  in  tke  Chemical  Division  up  to  the  27th  of  May, 
1879,  was  included  in  the  annual  report  for  1878.  From  that  date  to  the 
present  time  there  have  been  made — 

First.  ^Ninety-one  miscellaneous  analyses,  including  soils,  waters,  fer- 
tilizers, clays,  ores,  marls,  and  other  mineral  substances. 

Second.  Thirty  approximate  analyses  of  various  food  and  medicinal 
materials. 

Third.  Two  hundred  and  seventy  four  analyses  of  various  sugar-yield- 
ing plants  and  their  juices. 

Fourtli.  Five  experiments  in  alcoholic  distillations  from  the  refhse  of 
sagar-manufacture,  and  twenty -eight  experiments  in  making  sugar  from 
varioos  sugar-yielding  plants — in  all  thirty-three. 

The  experiments  entered  upon  for  the  purpose  of  determining  the 
amount  of  sugar  in  the  juice  of  the  several  varieties  of  sorghum,  of  the 
^alks  of  maize  and  of  pearl  millet,  give  results  which  enjoin  their  earli- 
est possible  publication  that  they  may  reach  the  farmers  for  their  iustruc- 
tion  before  the  time  for  the  spring  x)]anting  arrives. 

A  fair  conclusion  from  these  investigations  appears  to  be  that  there 
exists  but  little  diflfereuce  between  the  various  kinds  of  sorghnm  as 
sugar  producing  plants,  and  that  the  juice  of  each  of  them  is  at  a  cer- 
tain period  of  its  development  nearly  as  rich  as  that  of  the  best  tropical 
sugar-cane  grown  in  this  country. 

It  is  a  matter  also  of  extreme  practical  importance  that  it  should  be 
known  that  this  period  of  maximum  content  of  sugar  is  maintained  for 
a  sufficient  time  to  enable  the  manufactnrer  to  work  up  a  large  crop  of 
stalks.  Another  result  of  this  investigation  has  been  to  satisfactorily 
explain  the  cause  of  repeated  failure  in  the  production  of  sugar  from 
certain  plants  during  the  past  quarter  of  a  century. 

For  the  purpose  of  making  clear  the  above  points,  a  few  of  the  results 
obtained  by  the  chemist  are  appended.  The  varieties  of  sorghum  canes 
sulyected  to  this  investigation  were  "  Early  Amber,"  "  White  Liberian,'' 
"Chinese,"  "Honduras,"  and  "Pearl  Millet." 
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Hondaras  . 
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Beside  the  above  there  were  made  very  many  examinations  of  other 
specimens  of  sorghum,  and  also  of  cornstalks. 

These  examinations  confirm  the  general  principle  above  stated,  vi£., 
the  practical  equality  and  great  value  of  each  variety  of  this  plant. 

In  the  following  table  is  given  the  result  of  the  analysis  of  each  of 
the  plants  in  four  successive  stages  of  developmenti.  It  will  be  observed 
that  the  amount  of  ghicose  (or  uncrystallizable  sugar)  diminishes  and  the 
amount  of  sucrose  (or  true  cane  sugar)  increases  up  to  a  certain  time  in 
the  development  of  the  plant;  that  these  plants  differ  widely  as  to  the 
time  when  the  sucrose  is  at  its  maximum,  but  are  alike  in  tliis,  that  the 
maximum  is  obtained  at  about  the  same  degree  of  the  development  of 
the  plantj  viz.,  at  full  maturity,  as  indicated  by  the  hard,  dry  seed  and 
the  appearance  of  shoots  or  suckers  at  the  upper  joints  of  the  stalk. 

It  is  also  to  be  observed  that  the  heavy  frost  of  October  24,  which 
was  sufScient  to  form  ice  half  an  inch  in  thickness  in  tubs  of  water,  did 
not  produce  any  marked  diminution  of  sugar.  Three  varieties  of  sugar- 
cane received  from  Louisiana  in  excellent  condition,  and  which  doubtless 
fairly  represent  the  average  character  of  this  famous  sugar-plant,  were 
analyzed  and  the  analyses  are  embraced  in  this  table  for  puri)08es  of  com- 
parison. 

Something  over  23  tons  of  the  stalks  of  com,  sorghum,  and  millett 
have  been  used  in  making  investigations,  the  result  of  which  has  been 
not  only  to  fully  confirm  the  work  of  last  year,  but  also  to  aid  in  the  set- 
tlement of  certain  other  qucvstions  of  the  highest  practical  importance. 

In  other  cases  it  has  been  found  that  the  quality  of  sirup  obtained 
has  been  precisely  such  as  the  pre\1ou8  laboratory  analyses  of  the  juices 
used  made  probable. 

The  average  of  the  nine  best  sirups  obtained  showed  a  percentage  of 
cane  sugar  present  equal  to  92.7,  being  a  loss  of  7.3  of  the  amount  orig- 
inally piusent  in  the  juice,  while  the  average  of  the  nine  poorest,  t.  e., 
containing  the  lowest  percentage  of  cane  sugar,  showed  a  percentage  of 
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cane  sugar  present  equal  to  90.1,  a  loss  of  9.9  of  tbo  amount  originally 
present  in  the  juice. 

This  very  satisfactory  result,  8ho\\ing  as  it  does  conclusively  the  pos- 
sibility of  securing  from  the  juices  all  the  cane  sugar  present  without  a 
loss  of  more  than  7  to  10  per  cent.,  is  of  great  importance  in  view  of  the 
fiict  that  all  these  juices  were  evaporated  in  an  open  pan.  A  few  of  the 
exx)eriment6  made  give  a  reasonable  basis  for  estimating  the  probable 
yield  of  sirup  and  sugar  to  the  acre,  and  therefore  an  approximate  esti- 
mate of  the  cost  of  producing  sugar. 

Below  is  the  tabulated  result  of  a  few  of  the  experiments  from  stalks 
^wn  ai)on  the  grounds  of  the  department. 

These  stalks  were  grown  in  rows  three  feet  apart,  twelve  to  fourteen 
iDche.s  in  the  row,  and  although  a  good  crop,  there  is  no  doubt  that  upon 
good  land  an  equal  yield  to  the  acre  could  be  readily  obtained. 
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The  first  and  second  columns  give  the  result  actually  secured,  but  the 
several  juices  were  not  in  their  best  condition  as  compared  with  the 
results  gi\^en  in  the  first  t*ible.  The  third  column  is  the  amount  which 
lliis  same  weight  of  stalks  would  have  yielded  had  they  been  cut  at 
the  proper  time.  The  juice  obtained  from  the  stalks  by  the  imperfect 
means  at  the  command  of  the  department  was  a  little  more  than  one- 
lialf  of  the  amount  present  in  the  stalks.  The  fourth  column  represents 
the  results  obtainable  hj  the  use  of  a  mill  that  would  have  given  i)S  per 
cent,  of  the  juice,  a  result  which  is  possible  and  claimed  as  common  by 
the  manufacturers  of  the  mills.  There  is  no  doubt  that  when  the 
present  industry  shall  have  received  the  employment  of  the  capital  and 
scientific  ability  which  has  developed  the  boot-sugar  industry,  even  tlios 
results,  which  may  appear  extravagant  to  many,  will  be  equaled  and 
probably  surpassed. 

Although  as  has  been  stated  these  sirups  were  obtained  from  stalks 
I  in  which  the  maximum  content  of  sugar  had  not  been  devek)[>ed,  yet 
Uiey  all  crystallis^ed  well  and  yielded  an  excellent  article  of  sugar. 

The  sugar  had  not  been  separated  from  the  Chinese  sorghum  simp, 
which  gave  54.7  of  sugar,  nor  from  the  field  corn,  which  gave  3D  per 
cent,  of  sugar. 

The  experiments  with  field  corn  are  worthy  of  special  notice,  since  the 
fetalis  secured  ai*e  not  only  most  surprising,  but  contrary  to  almost 
iniveraid  belief. 


Digiti 


zed  by  Google 


12  REPORT   OP   THE   COMMISSIONER   OF  AaRICULTURE. 

The  corn-stalks  were  of  three  varieties,  viz.,  Lindsay^s  Horse  Tooth, 
White  Improved  Prolific,  and  White  Dent,  three  coarse-growing  white 
field  corns.  The  stalks  grew  in  drills  three  feet  apart  and  about  nine 
or  ten  inches  in  the  row. 

The  ears  were  plucked  after  they  had  thoroughly  ripened  and  the 
husks  were  dead  and  dry ;  the  stalks,  however,  were  yet  juicy.  The 
com  was  plump  and  sound  and  yielded  at  the  rate  of  60.1  bushels  of 
shelled  com,  fifty-six  pounds  to  the  bushel,  to  the  acre.  The  stalks 
were  then  topped,  stripped,  and  crashed,  and  the  juice  proved  to  be  the 
best  yet  obtained  from  com-stalks  at  any  period  of  growth  or  of  any 
variety.  It  is  exceedingly  to  be  regretted  that  this  department  had  not 
during  the  past  season  an  opportunity  to  try  these  experiments  in  the 
large  and  inractical  way  of  £eld  cultivation  which  would  have  been 
befitting  the  importance  of  the  occasion.  Not  less  than  an  acre,  and 
preferably  five  acres,  of  each  variety  of  sorghum  and  maize  experimented 
with  should  be  grown  and  its  developments  should  be  watched  carefully 
with  the  aid  of  all  the  appliances  of  science,  throughout  the  season  and 
worked  up  at  the  proper  time  with  the  best  machinery  attainable,  and 
it  is  hoi>ed  that  a  matter  of  so  much  importance  will  receive  such  atten- 
tion at  the  hands  of  Congress  as  will  enable  the  department  to  properly 
discharge  its  duties  to  the  country  in  this  regard. 

With  the  present  grounds  and  laboratory  force  at  the  command  ©f  the 
department  this  is  impossible.  The  correspondence  upon  matters  pert!- 
n^it  to  the  Chemical  Division  has  increased  so  largely  that  with  the 
present  force  it  is  impossible  to  give  it  the  attention  whieh  it  demands. 
The  amount  of  work  which  has  accumulated  in  advance  of  the  means  to 
accomplish  it  shows  how  promptly  and  gladly  our  people  would  avail 
themselves  of  the  advantages  which  a  proper  enlargement  of  the  division 
would  aflFord.  The  legitimate  work  which  has  alrea<ly  accumulated  and 
which  is  mapped  out  for  the  Chemical  Division  would  employ  the  present 
force  for  years. 

ENTOMOLOGICAL  DIVISION. 

On  the  retirement  of  Prof.  C.  V.  Riley,  May  1st,  the  department  was 
fortunate  in  obtaining  the  services  of  Prof  J.  H.  Comstock,  of  Cornell 
University,  concerning  whom  the  President  of  the  university,  Hon.  An- 
drew D.  White,  wrote : 

He  seems  to  me  in  every  respect  fitted  to  discharge  the  duties  nseftilly  to  the  public 
service  and  satisfactorily  to  yonrself.  He  has  most  thorough  scientific  attainmentH, 
great  energy,  pleasant  address,  excellent  tamper,  and  is  certainly  destined  soon  to  bo 
a  recognized  authority  in  his  department  throughout  the  world  as  he  now  is  over  a 
considerable  part  of  this  country.  Nothing  but  a  sense  of  duty  to  him  leads  me  to 
vrrite  this  letter.  *  *  *  As  it  is,  I  hope  to  reclaim  him  some  day.  As  to  character, 
temper,  relations  with  scientific  people,  he  is  all  that  could  be  desired. 

It  is  sufficient  to  say  that  Professor  Comstock's  studies  have  fitted  him 
for  the  i)Osition,  and  under  his  direction  the  Entomological  Diviwon  has 
made  notable  advance  in  its  appropriate  investigations,  and  thus  far  the 
high  recommendation  of  President  White  has  been  entirely  sustained. 
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The  work  of  the  Entomological  Division  during  the  year  may  be  claam- 
lied  under  fonr  heads : 

L  Finishing  the  inyestigAtion  of  insects  iiyurions  to  the  cotton  plant^ 
b^on  last  year  under  special  appropriation  of  Congress,  and  preparing 
an  extended  report  upon  its  results. 

2.  Bearing  to  the  perfect  stage  new  or  Uttle  known  iiyurious  iusecto 
for  the  purpose  of  gaining  a  knowledge  of  their  habits  and  trsmsforma- 
tions  which  shall  facilitate  the  suggestion  of  remedies. 

3.  The  conducting  of  «a  extended  correspondence  relative  to  noxious 
ioeects. 

4.  The  raising  of  different  varieties  of  silk-worms  with  a  view  of  ex- 
parimentmg:  first,  upon  the  most  approved  methods  of  rearing^  and, 
seeond^  upon  food-plants,  careftdly  comparing  the  Osage  orange  with 
the  different  varieties  of  mulberry.  Also  the  distribution  to  all  appli- 
cants. 

'Bxe  investigation  of  insects  injurious  to  the  cotton  plant  has  been  com- 
pleted. Professor  Gomstock,  having  been  engaged  in  this  investigation 
torn  its  beginning,  was  able  to  take  charge  of  it  without  material  loss 
of  time.  A  trained  observer  was  sent  into  the  field  early  in  May,  where 
he  remained  until  the  middle  of  September,  canying  on  extensive  experi- 
Bents  upon  remedies  and  clearing  up  mooted  points  in  the  life  histories 
of  the  cotton-worm  and  the  boll  worm. 

Work  on  this  report  has  been  rapidly  progressing,  and  it  is  hoped  and 
believed  that  the  taetB  therein  contained  will  enable  the  Southern  planters 
to  render  these  enemies  to  their  staple  crop  sources  of  much  less  damage 
tban  heretofore. 

As  regards  the  rearing  of  new  or  little-known  injurious  insects,  the 
divifii<m  has  studied  since  May  1  the  following : 

SpeciM. 

Of  insects  infesting  the  apple 17 

peach 7 

orange 5 

pear 2 

grape 11 

raspberry  ,•.. 1 

Btrawbeny I 

com :] 

cabbage ',i 

iDi'lon , I 

tobacco 1 

grasses 9 

clover 36 

pine 16 

locust 15 

oak 13 

maple 3 

miscellaneons  shade-trees 15 

If  oaenin  peetft 7 

Many  of  these  insects  are  treated  of  in  the  annual  i\3port  of  the  en- 
tomologist.   Others  will  require  the  additional  study  of  another  season^ 
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and  the  saoceeding  repdrt  will  contain  accounts  of  the  observations. 
Insects  injurious  to  agricalture  are  constantly  making  their  appearance 
either  tlirough  importation  or  by  the  sudden  acquisition  of  destructive 
habits  by  species  before  considered  innoxious ;  hence  this  branch  of  study 
requires  of  the  division  much  time  and  attention. 

The  correspondence  of  this  division  has  increased  greatly  during  the 
past  six  months,  and  it  is  entirely  beyond  the  power  of  the  clerical  force 
of  the  division  to  give  that  prompt  attention  to  inquiries  upon  the  sub- 
ject of  insects  injurious  to  agriculture  that  come  from  all  parts  of  the 
country. 

During  the  latter  part  of  last  winter,  twenty  ounces  of  imported  silk- 
worm eggs,  the  majority  from  Japan,  and  the  rest  purchased  from  relia- 
ble French  dealers,  were  distributed  among  some  fifty  persons  desirous 
of  commencing  silk  culture.  The  reports  so  far  received  seem  to  dem- 
onstrate, beyond  a  doubt,  the  possibility  of  the  successM  culture  of 
sUk  in  almost  every  part  of  the  country.  Unskilled  persons  have,  with 
the  help  and  advice  of  the  department,  in  nearly  every  instance  brought 
a  large  proportion  of  the  worms  successfully  to  the  spinning  point. 

Experiments  conducted  during  April,  May,  and  June,  1879,  confirm 
the  opinion  that  Osage  orange  is  but  little  inferior  to  Moms  mtdticcmlia 
as  silk-worm  food ;  and  the  demonstration  of  this  fact  necessarily  en- 
larges the  possibilities  of  the  industry  In  this  country. 

A  correspondent  writing  from  Bengal,  India,  and  who  has  served  an 
apprenticeship  at  silk  raising  in  that  country,  with  an  additional  experi- 
ence of  five  years  in  the  business,  makes  a  proposition  to  the  depart- 
ment to  transport  and  acclimate  the  "Tusser^  silk  worm  in  the  proper 
latitudes  of  this  country,  to  the  extent  of  one  thousand  pounds  of  co- 
coons, at  a  cost  of  about  $550,000.  This  species  of  worm  is  indigenous 
to  the  province  of  Assam,  in  Bengal,  where  the  British  Government  is 
giving  much  attention  to  silk  culture,  and  is  of  a  hardy  nature  and  a 
most  prolific  spinner.  The  writer  says :  "K  ^Vjuerica  can  only  secure 
to  herself  a  fiair  start  now  in  the  ^  Tusser'  industry,  she  will  add  vastly 
by  it  to  her  manufiEi^turing  revenues."  If  furnished  the  means  of  natu- 
ralizing his  favorite  "  Tusser"  worm  in  America,  he  thinks  success  is  cer- 
tain. He  adds,."  With  the  Tusser  worm  fairly  fixed  in  your  vast  conti- 
nent, you  might  snap  your  fingers  at  all  the  silk-producing  countries  in 
the  world.'* 

While  I  cannot  recommend  the  beginning  of  operations  on  so  large  a 
scale,  the  above  is  cited  to  give  an  idea  of  what  persons  of  intelligence 
and  experience  in  other  countries  are  doing  in  silk  culture,  and  would 
do  to  establish  it  here  if  encouraged.  And  it  is  believed  this  great  in- 
dustry may,  by  careful  procedure,  be  gimlually  and  economically  es- 
tablished in  many  portions  of  the  United  States,  with  vast  benefit  to  the 
inhabitants. 

An  entire  reorganization  of  the  entomological  (collection  has  been 
begun.    A  sux>ply  of  new  cases  has  been  procured,  and  the  collection  is 
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being  put  into  such  form  as  ahaU  best  insure  its  preservation  and  access- 
ibility. 

Whenever,  daring  the  year,  word  has  been  received  of  any  insect 
irraption  of  particular  interest,  an  assistant  has  been  sent  to  the  spot  to 
ai^e  observations,  or  a  local  observer  has  been  employed,  to  insure  a 
thorough  investigation  of  causes  and  a  more  intelligent  suggestion  of 
remedies. 

In  addition  to  the  usual  work  of  the  Eutomological  Division  during  the 
ftext  season,  a  series  of  experiments  will  be  instituted  for  the  purpose  ol 
utilizing  the  knowledge  obtained  in  applying  remedies  of  various  kinds. 
The  results,  with  all  known  facts,  will  be  collated  into  an  accessible  form 
kx  general  distribution.  This  will  be  a  work  of  considerable  magnitude ; 
bat  it  is  one  which,  if  well  done,  will  prove  of  the  greatest  benefit. 

At  present,  what  is  known  abtut  remeilies  is  scattered  through  the 
great  number  of  published  volumes  and  agricultural  periodicals.  Much 
(rf*  it  is  doubtless  valuable,  and  much  is  worthless.  It  is  proposed  to 
eritically  try,  so  far  as  is  possible,  all  of  the  more  important  remedies, 
md  to  publish  in  compact  form  the  results. 

The  habits  of  and  remedies  for  insects  injurious  to  the  orange  wiU  be 
made  a  special  study.  The  numerous  communications  received  from 
wange-growers  in  CabTornia  and  Florida  ui>on  this  point  during  the  past 
year  have  revealed  the  fact  that  here  is  an  almost  unexplored  field  to 
tKo  A/»nTioTnio  4^T^tAiT»nlooriRt.  and  that  it  is  of  the  greatest  importance  that 
iOffie  earnest  and  iutelligeut  work,  backed  by  suificient  moans,  should 
be  done  in  this  direction  at  once. 

It  is  designed  to  resume  and  continue  ui)0u  a  lai^ge  scale  tlie  biological 
eollection  begun  in  1876  and  discontinued  since  then,  which  shall  illus- 
trate, when  completed,  the  natural  history  and  habits  of  all  of  the  iiyu- 
nona  insects  of  the  United  States;  and  also  to  make  small  biological 
collections,  illustrating  our  more  common  injurious  insects,  for  distiibu- 
tion  to  the  agricultural  colleges  througliout  the  country,  so  far  as  the 
appropriations  wiU  admit. 

The  division  has  never  been  better  prepared  to  do  efficient  work  than 
at  present  \  but  seveial  assistants  and  an  additional  clerical  force  are 
woomBSary  to  meet  promptly  the  increased  demands  for  information. 

STATISTICAL  DIVISION. 

The  arduous  work  of  this  division  has  been  most  vigorously  prose- 
eated  by  the  small  force  now  at  its  disposal. 

As  will  be  observed  by  reference  to  the  detailed  report  of  the  statisti- 
aaa,  it  has  a  very  large  and  rapidly  increasing  correspondence,  both 
feragu  and  domestic. 

The  number  of  correspondents  is  now  considerably  in  excess  of  four 
dioasand.  They  have  been  selected  with  an  eye  to  their  intelligence, 
experience,  and  general  fitness  for  the  duties  which  devolve  upon  them. 
Most  of  their  communications  consist  of  I'eplies  to  queries  propounded 
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by  the  department  These  are  first  verified  by  the  statistician  by  com- 
parison with  the  most  reliable  data  attainable  from  other  sources,  then 
classified  and  arranged  in  the  tabulated  form  which  the  numerous  ac- 
companying tables  present  Those  relating  to  the  growing  crops  are 
first  compiled  for  issue  in  the  Monthly  Bulletin  of  the  department. 
This  is  prepared  by  this  division  and  widely  disseminated  through  the 
mails  and  through  the  daily  and  weekly  press,  which  are  furnished  with 
early  copies.  These  crop  reports,  and,  indeed,  all  the  statistics  oa 
this  department  have  become  necessary  not  only  to  the  producing  agri- 
cultnrists,  but  also  to  the  middlemen  and  consumers,  and  under  the 
untiring  and  careful  supervision  of  the  statistician  and  his  painstaking 
assistants,  are  becoming  noted  for  that  accuracy  which  should  charac- 
terize all  statistical  work.  The  labor  involved  is  not  only  arduous,  but 
of  an  intricate  character.  It  requires  discretion,  judgment,  and  expe- 
rience. It  cannot  be  intelligently  i)erformed  by  novices,  nor  will  it  do  to 
intrust  it  to  those  of  careless  or  negligent  habits,  because  slight  errors 
in  the  calculations  might  prove  injurious  to  some  of  the  most  important 
interests  in  the  country.  A  liberal  increase  in  the  force  of  this  division 
is  very  desirable.  Each  addition  to  the  list  of  correspondents  adds  to 
the  labor  of  this  division  arid  also  augments  the  value  of  the  crop  reports 
in  accuracy  and  reliability. 

The  frequent  applications  made  to  the  department  for  statistical  in- 
formation by  agents  of  foreign  governments,  by  merchants,  and  by 
members  of  Congress,  have  all  been  promptly  met  in  a  satisfactory 
manner  by  the  facts  and  figures  collected  and  recorded. 

The  collection  and  tabulation  of  such  statistics  of  European  produc- 
tion as  bear  on  our  own  markets  have  been  made  a  subject  of  special 
care.  The  contrast  presented  as  illustrated  by  these  interesting  and 
instructive  tables  will  well  repay  the  study  necessary  to  digest  the  infor- 
mation conveyed. 

Investigations  regarding  the  "  wages  of  labor '^  and  the  "  value  of  farm 
lands''  have  been  instituted  and  considerable  progress  made  in  tiieir 
prosecution ;  but,  owing  to  pressure  of  other  duties  and  inadequacy  o< 
force,  the  work  was  necessarily  suspended  during  several  months. 

As  the  value  of  farm  lands  is  largely  dependent  on  the  price  of  labor 
for  their  productive  cultivation,  the  average  wages  of  labor  becomes  an 
important  factor  in  successful  agriculture  as  well  as  in  the  present  and 
prospective  money  value  of  farms.  It  is  clear  that  the  taxes  on  an  un- 
productive farm  would  soon  consume  its  value.  As  production  is  im- 
possible without  labor,  the  cost  of  the  latter  becomes  a  vital  point  with 
the  agriculturist.  It  will  be  possible  to  pursue  these  interesting  inves- 
tigations in  a  more  thorough  manner,  and  lay  the  results  before  the 
country  in  such  a  way  as  will,  it  is  believed,  be  productive  of  many  ben- 
efits, if  the  bill  entitled  "A  bill  to  encourage  inter-St-ate  migration,"  in- 
troduced by  Hon.  W.  F.  Sapp,  of  Iowa,  at  the  second  session  of  the 
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Forty-fifth  Congress,  and  which,  so  far  as  known,  was  warmly  approved 
rf  by  members  of  Congress,  shall  become  a  law. 

The  rex>ort  of  crops  for  the  year  presents  the  same  gratifying  aspects 
^  that  of  last  year.  Although  the  yield  per  acre  in  some  instances  is 
bdow  tlmt  of  1878,  the  increase  of  area  more  than  compensates  for  the 
declining  average.  As  a  whole,  the  wheat  crop  of  the  country  is  un- 
pieoedented  in  yield,  being  within  a  small  fraction  of  fourteen  bushels 
to  the  acre.  The  increase  in  area,  some  2.3  per  cent.,  is  not  so  large  as 
that  reported  last  year.  In  the  great  wheat-growing  States  of  the 
Northwest  the  same  climatic  influences  that  were  so  detrimental  in  1878 
w&e  again  felt  this  year,  and  the  yield  per  acre  in  these  States  the 
pr^ent  year  shows  little  variation  from  that  of  its  predecessor;  while 
in  the  States  contiguous  to  and  bordering  upon  the  Ohio  Biver,  but  in 
Thich  winter-sown  wheat  prevails,  there  was  an  extraordinary  product. 
In  the  State  of  Indiana  the  yield  was  increased  &om  sixteen  bushels 
per  acre  to  twenty  and  three-tenths.  In  fact,  the  crop  in  all  the  coun- 
try was  above  the  average,  except  in  Texas  and  Kansas.  California  had 
a  good  crop,  but  not  as  large  as  in  1878.  The  acreage  of  com  was  in- 
creased this  year  about  three  per  cent.  Drought  in  the  South  Atlantic 
skd  Gulf  States  was  detrimental,  but  in  those  States  bordering  on  the 
Ohio  and  Mississippi  Rivers  the  season  was  favorable,  and  the  yield 
was  very  large.  The  total  product  of  com  in  1879  is  some  two  hundred 
million  bushels  more  than  ii>  1878.  This  result  is  remarkable^  as  it  is  the 
4fQi  consecutive  year  of  abundant  crops. 

The  cotton  crop,  which  is  so  important  in  its  bearing  on  the  prosperity 
€i  the  country,  because  it  furnishes  one  of  the  chief  articles  of  foreign 
export,  shows  a  slight  decline  firom  the  yield  of  last  year.  As  compared 
with  1878,  which  was  the  year  of  the  largest  production,  the  deficit  wiU  be, 
in  round  nxmibers,  290,000  bales. 

In  the  product  of  other  important  crops  there  is  no  material  change, 
except  that  flie  short  yield  of  potatoes  in  1878  is  replaced  this  year  with 
a  ftjl  crop.  Full  details  of  the  aggregate  production  of  each  of  the 
pnn<»pal  crops,  together  with  area  planted  and  the  estimated  value  of 
the  same,  will  be  found  in  the  statistician's  annual  report. 

His  tables  afford  much  general  information  useful  to  the  thoughtful 
&nner  in  the  handling  and  marketing  of  his  crops.  The  average-price 
table,  showing  the  difference  in  value  between  the  market  nearest  his 
fium  and  in  New  York,  Philadelphia,  Baltimore,  and  Boston,  acquaints 
Um  wilii  the  average  cost  of  transportation,  insurance,  and  commission 
fipoon  tJie  point  of  production  to  that  of  consumption.  The  wages  table 
ii  vcary  instructive.  It  shows  that  ordinary  farm-labor  commands  most 
m  Hew  England,  where  education  is  universal,  and  the  laborers  arc 
eoDsequently  intelligent.  This  advance  may  be  considered  a  premium 
M  intelligence.  In  the  South  and  West,  while  farm-labor  is  lower, 
Wng  generally  uneducated,  that  of  the  intelligent  mechanic  is  consid* 
€Eably  higher  than  it  is  in  Now  England.  This  again  may  be  considered 
3  AO 
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a  promium  on  edacated  labor  where  that  commodity  is  scarce.  A  oare- 
fiil  examination  of  the  wage-tables  and  of  the  price-list  of  breadstuffa  and 
provisions  in  the  different  sections  of  the  country  will  enable  laborers  to 
determine  whore  toil  is  best  rewarded,  after  deducting  the  cost  of  sub- 
sistence. 

BOTANICAL  DIVISION. 

The  following  inquiries  concerning  the  botanical  collection  of  this  de- 
partment are  sometimes  made:  What  are  they?  What  are  their  useaf 
-tVnd  what  are  their  needs  1 

The  botanical  collections  consist  of  prepared  specimens  intended  to 
represent  every  species  of  plant,  shrub,  or  tree  growing  in  the  United 
States,  and  to  some  extent,  also,  the  vegetable  productions  of  other 
countries.  They  include  also  definite  and  authentic  specimens  of  our 
forest  woods  and  the  more  important  firuits,  cones,  and  seeds.  The 
foundation  of  this  herbarium  was  laid  by  the  numerous  collections  made 
at  different  times  by  the  government  expeditions,  as  the  expedition  to 
Japan  under  Commodore  Perry;  the  ]S"orth  and  South  Pacific  exploring 
expeditious,  Commodore  Wilkes'  expeditioD,  the  Mexican  boundary  sur- 
vey, and  the  Pacific  Railroad  surveys. 

The  botanical  collections  made  by  most  of  these  expeditions,  after  being 
properly  investigated  and  described  by  those  distinguished  American 
botanists,  Doctors  Torry  and  Gray,  were  deposited  with  the  Smithsonian 
Institution  until  the  year  18G9,  when  an  arrangement  was  made  between 
the  Secretary  of  that  Institution  and  the  Commissioner  of  Agriculture 
by  which  the  botanical  collections  were  transferred  to  the  Department 
of  Agriculture,  and  committed  to  the  care  of  a  properly-qualified  bot- 
anist connected  with  the  department. 

This  arrangement  was  entered  into  for  two  purposes :  first,  the  Agri- 
cultural Department  needed  the  services  of  a  botanist  to  give  attention 
to  critical  questions  which  were  continually  arising  as  to  the  nature  and 
qualities  of  certain  plants  which  attracted  the  attention  of  agricultur- 
ists in  various  parts  of  the  country;  and,  secondly,  tlie  lai-ge  and  im- 
portant botanical  collections  of  the  Smithsonian  Institution  could  not 
be  made  practically  useful  without  the  emi)loyment  for  a  number  of 
years  of  a  competent  botanist  to  arrange  and  classify  them,  and  make 
them  available  for  purposes  of  study  and  reference.  The  opportunity 
thus  presented  itself  of  uniting  the  practical  wants  of  the  Department 
of  Agricultiu'e  with  the  interests  of  science  and  education  as  repre- 
sented by  the  Smithsonian  Institution. 

Since  the  transfer  above  mentioned  largo  additions  have  been  made 
by  the  recent  government  surveys,  by  some  purchases,  and  by  some 
exchanges  with  foreign  governments.  The  herbarium  has  been  trans- 
ferred to  more  commodious  rooms,  and  many  new  casos  have  been  pro- 
vided, so  that  aH  the  specimens  are  easy  of  access  and  measurably  well 
displayed. 
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fliis  ooUeotioD,  like  all  masenm  collections,  has  an  educational  cliar< 
iet^.  The  rooms  of  this  division  are  visited  by  thousands  of  persons, 
who  have  the  opportunity  of  examining  the  vegetable  productions  of  the 
poantry,  and  to  some  extent  comparing  them  with  those  of  other  coun- 
rm&.  Very  few  of  these  visitors  will  fail  to  gather  some  items  of  infor- 
aadon  which  will  be  a  source  of  pleasure  and  instruction  to  them,  will 
be  diflTosed  by  them,  and  thus  have  a  beneficial  influence  on  the  popular 
mtdhgenoe. 

The  department  receives  from  foreign  nations  by  way  of  exchange  and 
otherwise  many  valuable  specimens  of  woods  and  plants,  which  are  ar- 
ranged, verified,  and  classified  by  the  botanist  of  this  division ;  duplicates 
are  distributed  to  State  agriccdtural  colleges  and  other  institutions  of 
kaming,  not  only  of  these,  but  also  of  American  forest  woods.  These 
distributious  have  been  highly  appreciated,  and  are  useful  in  promoting 
tbe  higher  education  which  is  demanded  by  the  times  for  intelligent 
agricolture.  "* 

This  botanical  collection  has  also  a  special  scientific  value.  It  is  the 
cQStom  of  all  enlightened  countries  to  collect  at  government  centers 
^>ecimens  of  the  productions  of  the  country,  both  for  practical  purposes 
aod  tor  the  promotion  of  scientific  knowledge.  These  museums  and  her- 
bariams  bring  together  a  vast  mass  of  material  which  men  of  science  in- 
vestigate and  classify,  and  add  to  the  stock  of  human  knowledge. 

Though  much  of  this  knowledge  may  be  technical,  and  useful  chiefly 
:o  specialists,  it  is  necessary  to  the  full  development  of  those  sciences 
which  have  so  greatly  advanced  the  culture  and  prosperity  of  mankind. 
Ii  is  hardly  necessary  to  say  that  it  is  the  duty  of  the  government  to 
advance  the  interests  of  education  and  science;  and  assuredly  there  Ia 
10  other  department  of  the  government  where  botanical  science  can  be 
2WTB  appropriately  fostered  and  cared  for  than  the  Department  of  Agri- 
oiitnre.  Here  is  the  place  where  information  respecting  every  vegetable 
poduetion  of  our  vast  country  should  be  obtainable.  Among  the  thou« 
Bads  of  visitors  to  the  national  capital  are  those  who  are  interested  in 
edoeation  and  science,  who  will  gladly  avail  themselves  of  the  opportu- 
msy  here  offered  to  examine  the  productions  of  the  entire  country  and 
^xdgn  states. 

AUhoogh  much  of  the  botanical  material  is  special  and  scientific,  it 
ikoald  not  be  forgotten  that  it  is  the  special  knowledge  of  the  botanist 
vfaich  enables  him  to  make  those  critical  determinations  respecting 
^edeft,  and  respecting  the  nature,  properties,  and  value  of  the  plants, 
lose  of  which  are  supposed  to  have  valuable  medicinal  properties,  some 
vUch  demand  investigation  on  account  of  their  injurious  or  poisonous 
ftttities,  others  for  their  economic  value  as  fibers,  cordage,  or  food, 
lad  still  another  large  series  of  inquiries  respecting  the  native  grasses 
rf  different  parts  of  the  country  and  their  respective  worth  for  cultiva- 
tim  by  tlie  farmer  and  stock-raiser. 

Dodng  the  last  four  or  five  years  there  have  been  no  botanical  ool« 
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lectors  on  the  government  surveys,  and  consequently  our  most  important 
means  of  acqiviring  knowledge  of  the  vegetation  of  the  Western  Terri- 
tories has  been  cut  off.  As  has  been  stated,  in  this  department  full  and 
complete  information  should  be  obtainable  respecting  the  vegetable 
productions  of  all  parts  of  our  country.  As  explorations  are  pushcMl 
forward  into  remote  sections,  and  new  portions  of  our  territory  are 
brought  under  the  influence  of  civilization  and  cultivation,  new  i)lants 
are  discovered,  and  this  division  shoidd  have  the  means  of  keeping  ftilly 
upowith  the  progress  of  discovery,  if  not  of  itself  extending  these  dis- 
coveries. 

There  are  certain  portions  of  our  country,  notably  Ui'cgon  and  Wa^sh- 
ington  Territories,  regarding  the  vegetation  of  which  this  division  is 
very  deficient  as  to  information  and  specimens,  and  means  are  very 
much  needed  to  place  a  good  botanical  collector  in  the  field  in  these 
regions  in  order  to  supply  these  defects.  We  have  mentioned  the  dis- 
tribution of  wood  and  Wtanical  specimens  which  have  been  made  by 
this  division.  There  is  a  large  field  in  this  direction  in  which  this  divis- 
ion could  greatly  facilitate  the  advancement  of  intelligent  agriculture. 
The  young  men  who  are  now  being  educated  in  our  Agricultural  Col- 
leges should  have  some  knowledge  of  the  prominent  vegetable  produc- 
tions of  the  diff'erent  parts  of  the  world,  and  this  knowledge  can  be  best 
and  most  easily  obtained  by  inspection  and  study  of  the  objects  them- 
selves as  they  are  presented  in  the  museum  and  hei-barium,  and  this 
department  should  have  means  at  command  to  aid  these  institutions  in 
this  higher  agricultural  education.  Very  few  young  men  in  our  north- 
ern colleges  are  acquainted  with  tlie  cotton-plant,  rice,  or  sugar-cane, 
even  as  they  should  be  represented  in  museum  specimens. 

This  department  should  be  made  a  center  of  diffusion  for  these  anil 
other  objects  of  agricultural  or  economic  interest 

It  is  not  necessary  to  go  into  details  respecting  our  immense  forest 
wealth,  in  its  variety  of  400  species  of  forest  trees,  nor  to  a  considera- 
tion of  the  wants  of  a  system  of  forest  conservation,  but  we  may  say 
that  this  subject  properly  comes  within  the  domain  of  this  department, 
and  that  both  scientific  and  practical  talent  should  be  employed  in  its 
management. 

A  very  creditfible  beginning  has  been  made  in  our  grounds  toward 
an  arboretum,  in  which  should  be  presented  in  a  living  state  specimens 
of  all  the  trees  and  shrubs  of  this  country  which  can  be  grown  in  this 
climate.  But  the  enlargement  of  this  arboretum  has  been  suspended 
for  several  years  on  account  of  a  want  of  means  to  provide  the  very 
small  necessary  on  thiy.  The  wants  and  interests  of  the  arboretum 
coidd  be  greatly  promoted  if  tliis  division  could  keep  in  the  field  one  or 
more  intelligent  and  capable  botanical  collectors,  who  would  be  able  to 
obtain  and  send  forward  specimens  of  trees,  shrubs,  seetls,  and  fruits, 
so  that  here  at  the  national  capital  there  might  be  a  full  representa- 
tion of  the  vegetable  productions  of  our  country. 
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MIOBOSCOPIST. 

In  addition  to  answering  the  numerous  correspondents,  both  in  this 
euootry  and  in  Europe,  the  microscopist  has  during  the  past  year  made 
I  number  of  original  investigations  in  relation  to  the  best  methods  of 
destroying  insects  and  cryptogamic  plants  which  prey  on  vegetation. 

He  has  also  made  microscopic  examinations  for  the  different  divisions 
rfihe  department.  An  illustrated  paper  on  the  subject  of  edible  mush- 
wms  found  growing  in  great  abundance  in  the  United  States  has  been 
prepared,  and  will  be  published  the  coming  year  if  funds  for  that  pur- 
poee  can  be  obtained.  A  number  of  microscopic  specimens  of  morbid 
tsasoes  for  photographic  illustrations  aceompanying  the  report  on  the 
diseases  of  domesticated  animals  were  also  prepared  by  the  microscopist. 

He  has  also  made  investigations  relating  to  the  fungus  of  cotton  bolls, 
■easorements  of  starch  granules  of  sago,  causes  relating  to  sweet* 
potato  rot,  yeUows  of  the  peach,  of  the  fhngus  known  as  Rasotera  Iccerataj 
&aiid  growing  on  the  leaves  of  the  Bossian  apple-trees  in  the  depart- 
nent  fxoands,  &a 

SEED  DISTBIBXJTION* 

Besolutions  of  granges  and  other  agricultural  organizations,  letters 
ftom  an  parts  of  the  country,  favorable  comments  of  newspai>er  editors, 
nd  last,  but  not  least,  the  hearty  indorsement  of  very  many  members 
«f  Congress  to  whom  seed  distribution  had  become  an  onerous  burden, 
leaving  them  little  time  to  give  to  their  duties  as  legislators,  and  prov- 
ing a&  oidless  source  of  annoyance  and  loss  of  popularity,  indorse  the 
action  of  the  department  in  the  matter  of  distribution  of  seeds  according 
to  tiie  law,  which  directs  the  Commissioner  of  Agriculture  to  distribute 
•eeds  to  agriculturists. 

Tbrongh  the  four  thousand  regular  correspondents  and  through  in- 
fermation  obtained  from  other  citizens  of  the  different  counties,  as  well 
as  fhmi  the  prize  lists  and  reports  of  county  and  State  fairs,  lists  of  the 
best  fEffmers,  numbering  at  the  present  time  from  ten  to  twenty  in  each 
anmty,  regsunlless  of  political  faith  or  anything  else  but  their  standing 
as  fiirmers,  have  been  obtained  and  entered  on  our  books,  and  to  some 
<if  these  individuals,  as  weU  as  to  the  agricultural  societies  in  those 
eranties,  new  and  valuable  seeds  adapted  to  the  localities  are  sent  for 
aperimental  purposes.  . 

While  the  limited  amount  appropriated  for  the  purchase  and  distri- 
bitioii  of  seeds  will  not  suffice  for  distribution  to  all  the  farmers  on  our 
books  during  any  one  year,  yet  something  new  will  be  sent  to  each 
in  the  United  States,  and  with  diligence  on  the  part  of  the  re- 
;  to  cultivate  and  save  seed  and  distribute  among  neighbors,  any 
or  improved  variety  of  grain  or  roots  can  soon  be  spread  over 
fgmsBL  county.  The  advantages  arising  from  the  introduction  of 
varieties  of  seed  are  better  understood  by  considering  the  effect 
\  iac3[^8a8ed  production  pet  acre.    The  area  cultivated  in  wheat  in 
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tho  United  States  aggregates  in  round  numbers  thirty-five  million  acres 
An  increase  of  one  bushel  per  acre  would  give  an  addition  of  thirty-five 
million  bushels  of  wheat  to  the  crop.  This  is  equivalent  to  $35,000,000. 
Taking  the  past  six  years  as  a  basis  of  calculations,  the  increased  pro- 
duction per  acre  averages  1.2  bushels  per  acre  for  the  last  two  years, 
betog  eQQiralent  to  a  gain  of  $54,220,929  per  annum  in  that  time.  The 
number  of  acres  annually  in  oats  in  the  United  States  during  tlie  past  six 
years  averages  11,987,620  acres.  The  increased  production  per  acre  by 
the  introduction  of  the  "  Excelsior  White  Schoenen''  oats  some  years 
since  was  some  2.5  bushels  per  acre,  and  a  like  increase  is  reported 
from  the  distribution  of  the  ^' Board  of  Trade''  oats  in  the  northern 
and  the  "  Bust  Proofs  in  the  southern  part  of  the  country  during  the 
last  two  years.  At  the  same  time  the  acreage  was  augmented  one 
and  a  half  million  acres.  But  the  average  increased  yield  fairly  at- 
tributable in  like  period  to  improved  varities  of  seed  would  amount  to 
forty  million  bushels,  worth  $15,000,000.  Such  substantial  advantages 
speak  so  eloquently  in  behalf  of  proper  seed  distribution  that  further 
remarks  would  seem  superfluous. 

The  following  tabular  statement  exhibits  the  quantity  of  seeds  put  up 
and  distributed  to  each  State  during  the  past  year,  except  the  miscel- 
laneous column,  in  which  it  was  found  Impracticable  to  designate  the 
State.  It  is  proper  to  say,  however,  that  the  system  of  keeping  the 
seed  accounts  has  been  so  changed  as  to  show  hereafter  the  destinatiou 
of  all  the  seeds  distributed.  It  will  be  seen  that  a  maiked  improve- 
ment has  been  made  over  former  years,  the  number  of  packages  having 
been  increased  by  nearly  half  a  million  over  that  of  the  preceding  year. 

Tabular  statement  shotting  the  qimntity  and  Iclnd  of  seeds  issued  from  the  iSeed  Division ^ 
Department  of  Agriculture,  undei*  the  general  appropriation  act,  from  July  1,  1878,  to 
June  30,  1879,  inclusive. 
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Tehiflai'  9inleni€nt  skotjcwg  the  qnantity  and  kind  of  seed  Issued^  tfe. — Coiitiuued. 
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VSrrBBINAllY  DIVISION— DISEASES  OF  DO:viESTICATED  ANIMALS. 

Investigation  of  the  diseases  of  domesticated  animals  instituted  and 
condacted  under  the  direction  of  the  department  has  not  been  entirely 
cmi^ed  to  diseases  of  a  purely  infectious  and  contagious  character,  but 
embraced  others  of  a  well-known  malignant  and  fatal  nature.  ^Miile 
the  fatcts  and  information  elicited  ai^e  of  the  most  interesting  and  import- 
ant character,  much  yet  remains  to  be  positively  determined  before  the 
work  can  be  reg£u:dcd  as  complete.  The  most  valuable  point  thus  far 
settled  is  that  the  disease  so  long  known  throughout  the  entire  length 
asd  breadth  of  the  country  as  "hog  cholera''  is  a  disease  accompanied 
by  few  choleraic  symptoms,  is  a  purely  infectious  and  contagious  malady, 
and  is  communicated  from  one  animal  to  another  as  aU  such  diseases  are, 
otlier  by  inoculation  or  by  contact.  This  being  the  case,  notwithstand- 
ing no  remedies  have  as  yet  been  discovered,  the  annual  losses  resulting 
from  the  malady  among  this  class  of  animals  will  be  greatly  lessened  by 
the  measures  taken  by  farmers  and  stock-raisers  to  prevent  the  commu- 
nication of  the  disease  from  affected  to  healthy  herds.  Indeed,  the  good 
remits  of  this  investigation  have  already  been  felt  in  a  marked  degree, 
18  the  correspondents  of  the  department  report  a  great  diminution  of  the 
disease  daring  the  past  summer  as  compared  with  previous  years. 

In  most  cases  this  is  attributable  to  better  care  of  the  animals,  and  to 
gttcli  iu\^..vw,.....Ly  and  preventive  measures  as  have  been  advised  by 
those  who  have  had  charge  of  this  investigation.  In  no  respect  has 
the  fatal  and  destnictive  character  of  the  disease  changed,  but  it  has 
been  less  widespread  and  general  than  in  former  years.  It  is  confidently 
hoped  that  tiie  ex]]»criments  now  being  conducted  under  the  direction  of 
tke  department,  and  which  are  in  charge  of  able  veterinary  surgeons, 
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will  result  in  the  discovery  of  either  a  remedy  for  this  terribly  devas- 
tating disease^  or  establish  such  measures  of  a  sanitary  and  preventive 
cliaracter  as  will  confine  it  to  very  limited  localities.  The  disease  has 
proved  more  destructive  than  any  malady  heretofore  known  to  this  or 
to  any  other  class  of  domesticated  animals  in  this  or  any  other  country. 
It  has  prevailed  in  the  United  States  for  nearly  a  quarter  of  a  century, 
and  while,  perhaps,  it  has  not  increased  in  fatality,  the  losses  occasioned 
through  its  instrumentality  have  increased  in  a  like  ratio  with  the  in- 
creased number  of  animals  produced,  until  the  aggregate  now  annually 
reaches  many  millions  of  dollars.  Careful  returns  from  the  correspond- 
ents of  the  department  show  these  losses  to  be  at  present  from  $15,000,000 
to  $20,000,000  annually.  It  is,  therefore,  not  unusual  to  receive  intelli- 
gence from  some  of  the  large  hog-growing  localities  in  the  West  that  the 
losses  in  single  counties  will  reach  the  large  sum  of  from  $50,000  to 
$30,000,  and  in  some  instances  as  high  as  $150,000  in  one  season 
through  the  devastating  operations  of  this  disease.  Neither  is  it  a 
rare  occurrence  to  be  informed  of  the  loss  of  an  entire  herd  of  thrifty 
and  apparently  healthy  hogs  within  thirty  days  after  the  malady  has 
made  its  appearance  among  thenu  The  returns  of  the  Statistical  Divis- 
ion of  this  department  show  the  number  of  hogs  produced  last  year  at 
upward  of  32,000,000  head.  This  number  is  greatly  in  excess  of  any 
other  class  of  meat-producing  animals  reared  in  this  country,  and 
shows  the  great  necessity  for  the  discovery  of  measures  looldng  to 
their  protection  from  disease.  Millions  of  dollars  are  involved  in  this 
trade,  but  it  is  not  alone  the  heavy  losses  annually  sustained  by  our 
fanhers  that  should  claim  our  attention  in  a  consideration  of  the 
subject  The  £Eict  of  the  existence  of  a  terribly  destructive  disease 
among  the  swine  of  this  country  has  already  reached  many  European 
markets,  and  our  salt  and  smoked  meats  have  been  prohibited  entry 
and  sale  at  ports  where  ^e  business  has  heretofore  been  remunera* 
tive.  While  it  has  not  been  shown  that  the  disease  known  as  swine- 
plague  can  be  communicated  to  man,  at  least  in  a  fotal  type,  yet  no 
diseased  animal  is  fit  for  food,  and  it  is  a  notorious  fact  that  many 
entire  herds  of  swine  are  slaughtered  as  soon  as  the  disease  is  discov- 
ered to  have  made  its  appearance  among  them,  and  their  meat  placed 
upon  the  market  for  sale  and  ultimate  consumption. 

Equally  alarming,  and,  unless  effectual  measures  are  at  once  adopted 
to  stay  its  further  progress,  equally  disastrous  to  the  material  interests 
of  the  country  must  inevitably  prove  the  disease  known  as  pleuro-pneu- 
monia  among  cattle.  In  the  early  history  of  my  manage.ment  of  the 
aflairs  of  this  department  I  called  the  attention  both  of  the  public  and 
of  Congress  to  the  fact  of  the  existence  of  this  dreaded  and  destructive 
contagious  disease  in  several  of  the  Eastern  seaboard  States,  and  ez- 
pres8ed  the  fear  that  it  might  be  speedily  transported  to  the  great  cattle 
ranges  of  the  West,  where,  when  once  located,  it  would  be  found  impos- 
sible to  eradicate  it.    The  agitation  of  the  subject  was  continued  until 
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Kreral  of  the  States  where  the  disease  was  found  prevailing  inaugurated 
measures  for  its  suppression.  Their  eftbrts  were  but  partially  success- 
ful, the  failure  being  attributable  alike  to  the  insufficiency  of  the  appro- 
priation made  for  the  purpose  and  a  proper  concert  of  action  among  the 
JStates  immediately  interested.  Upon  investigation,  the  disease  was 
iMmd  prevailing,  principally  among  dairy  cattle,  in  the  States  of  Con- 
Bceticat,  Eastern  New*  York,  New  Jersey,  Pennsylvania,  Delaware, 
Maryland,  the  District  of  Columbia,  and  Virginia. 

In  New  York  City  and  vicinity  the  disease  was  found  to  prevail  to  a 
Bost  alarming  extent,  and  the  legislature  of  that  State  at  once  adopted 
Beasnres  providing  for  its  speedy  suppression.  A  corps  of  able  veteri- 
imy  surgeons  were  employed,  who  commenced  their  work  with  an 
energy  that  gave  promise  of  a  speedy  suppression  of  the  disease  by  the 
s^est  and  only  effectual  method,  i.  «.,  by  the  condemnation  and  imme- 
dkte  slaaghter  of  all  animals  suffering  with  or  infected  by  the  malady. 
A  large  number  of  animals  were  condemned  and  slaughtered,  but  it  was 
60(m  found  that  the  appropriation  made  for  this  purpose  was  insuffi- 
cient, and  tiiie  work  had  eventually  to  be  suspended  for  the  want  of 
Beans  to  carry  it  forward. 

This  was  much  to  be  regretted,  for,  however  carefully  precautionary 
■leasnres  may  be  observed,  untU  a  further  appropriation  can  be  made  it 
wm  be  found  almost  impossible  to  confine  the  disease  to  the  limits  it 
oeeopied  when  the  work  was  thus  summarily  suspended. 

Parti^  eflforts  for  the  suppression  of  the  malady  were  also  made  by 
tte  States  of  New  Jersey  and  Pennsylvania,  and  possibly  one  or  two 
aore  of  the  infected  States,  but  these  efforts  were  not  prosecuted  with 
that  energy  and  determination  that  characterized  the  work  inaugurated 
by  the  aathorities  of  the  State  of  New  York.  Where  the  work  of  sup- 
pressing  diseases  of  this  character  is  undertaken  by  the  States  sepa- 
ntely  and  individually  many  difficulties  wiQ  be  encountered,  and  some 
of  them  will  be  found  almost  impossible  to  surmount  or  overcome.  ITn- 
ks8  Okere  is  perfect  concert  of  action  and  entire  harmony  of  purpose  on 
tbe  part  of  all  the  States  interested,  but  little  good  can  or  will  be  accom- 
piisbed  in  the  end.  The  authorities  of  New  York,  by  wise  and  energ^c 
effivts  and  the  expenditure  of  large  sums  of  money,  may  extirpate  the 
disease  within  its  own  borders,  but  so  long  as  it  is  allowed  to  exist  in 
eontignons  States  it  is  liable  any  day  to  be  carried  again  over  tlie  bor- 
ders and  into  the  herds  fk*om  which  it  has  just  been  eradicated. 

aARi>EN  AN©  GROUICDS. 

The  chief  object  of  the  garden  of  this  department  is  the  pix)pagation 
and  development  of  plants  that  are  likely  to  prove  of  general  utility. 

Tbe  area  devoted  to  this  purpose  is  entirely  inadequate. 

Tbe  department  cannot  do  justice  te  itself  or  the  country  untU  exper- 
mental  grounds  hers  and  in  different  sections  of  the  countiy  aa*e  placed 
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at  its  disposal.  There  are  many  semi-tropical  productions  of  ^reat  com- 
mercial value,  which  can  now  only  be  treated  in  a  limited  way  as  tender 
hot-house  plants,  which  they  practically  are  in  this  latitude,  and  are 
consequently  placed  under  conditions  for  propagation,  which  not  oiJy 
limit  their  quantity  but  depreciate  their  value. 

There  is  pressing  necessity  for  increased  facilities  for  Tcultiu^al  experi- 
ment to  test  the  practicable  cultivation  of  such  plants  as  the  olive,  tam- 
arind, banana,  pineapple,  coffee,  tea,  theobroma  or  chocolate,  oi^nge, 
especially  the  bergamot  or  otto  yielding  plants,  ginger,  pepper,  cinchona, 
and  many  others  of  commercial  value.  There  are  sections  of  the  country 
whose  climate  will  admit  of  the  propagation  of  these  plants  in  the  open 
air,  In  which  the  cost  of  production  may  be  put  to  a  practical  test  In 
the  absence  of  means  to  provide  these  facilities,  the  department  finds  it 
impossible  to  fully  discharge  the  primary  duties  with  w^hich  it  is  charged 
in  the  act  establishing  it,  viz.,  "to  test  by  cultivation  the  value  of  such 
seeds  and  plants  as  may  require  such  tests,  to  propagate  such  as  maybe 
Worthy  of  propagation,  and  to  distribute  them  among  agriculturists.'^ 

Time  and  again  it  has  been  asserted  that  coffee  was  found  growing 
wild  in  Florida,  but  an  examination  of  the  bush  and  berries  sent  the 
botanist  c£  the  department  has  result.ed  thus  far  in  disproving  the  asser- 
tion. 

I  have,  Itowever,  within  the  past  few  days  been  informed  by  Ex-Gov- 
ernor Gleason  that  he  himself  had  seen  coffee  growing  wild  on  Cape  Bis- 
oayne,  that  he  had  picked  the  berries,  and  that  a  grant  of  land  had  been 
made  to  a  company  to  induce  them  to  plant  coffee  on  the  peninsula. 

The  reason  does  not  appear  why  this  enterprise  was  abandoned,  but 
abandoned  it  was  long  years  since,  and  the  record  and  memory  of  the 
attempt  have  been  almost  forgotten. 

Accurate  botanic  information  will  now  soon  be  obtained,  and  if  coffee 
is  growing  on  Cape  Biscayne  the  fact  will  be  established. 

COFFEE. 

Whether  there  is  any  part  of  the  United  States  in  which  coffee  can 
be  cultivated  has  been  a  question  discussed  for  years  and  tintil  recently 
undecided.  A  practical  solution  of  this  question  has  at  last  been  reached 
by  Mrs.  Julia  Atzeroth,  of  Braiden  Town,  Manatee  County,  Florida,  who 
has  sent  to  the  department  a  branch  of  coffee  grown  in  the  open  air  in 
her  garden.    In  her  letter  accompanying  the  coffee,  she  says : 

Gen.  W.  G.  Le  Due, 

Commissionerj  Washingioiiy  D.  C, : 

DbAr  Sir  :  Yours  of  the  20th  of  last  month  amved  safo,  and  I  can  assure  you  I  folt 

greatly  honored  to  find  that  you  appreciate  my  experiment  in  growing  coffee,  and 

that  mine  should  be  the  only  coffee  in  the  United  States.    I  feel  sure  it  can  be  sUc- 

cessfuUy  grown  further  south  wliere  frost  never  comes,  and  there  ia  an  abundance  of 
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]3xA  Mnd  fioH  snited  to  its  growtli.    My  trees  are  novr  attracting  considerable  atten- 
ton.    Many  persons  come  to  see  tbom  and  ask  for  seed. 

I  haTe  given  some  seed  and  I  will  try  to  encourage  its  cultivation,  to  improve  the 
eoQDtTy  thereby.  That  is  why  I  tried  it,  and  now  I  feel  satisfied  it  will  be  a  success, 
if  fairly  tried.  I  came  to  this  State  some  thirty  years  ago,  and  am  one  of  the  first 
Kttlers  in  Manatee.  I  would  like  to  see  you  and  tell  you  my  cxperionco  in  Florida. 
I  vonld  not  exchange  my  home  for  any  other  State  I  know  of.  Florida  needs  nothing 
but  energy  and  industry  to  make  its  people  independent. 

The  department  has  supplied  Mrs.  Atzeroth  with  a  imniber  of  young 
trees  with  which  to  enlarge  her  experiment,  and  also  fhrnish  other  per- 
sooas  in  the  same  locality  and  fiirther  south  with  plants  which  should,  if 
careftdly  planted  and  successfully  cultivated,  bear  coflfee  within  fire 
years. 

It  is  something  to  know  that  a  lodgment  has  been  effected  on  the 
eoast  of  Florida,  and  though  four  trees,  so  far,  are  known  to  have  been 
snceessfolly  grown  and  fruited,  yet  whether  the  coffee  will  ripen  thor- 
oughly and  prove  as  profitable  here  as  it  has  in  othei*  countries  Is  yet 
to  be  determined. 

TEA. 

'Hie  efforts  of  the  department  to  introduce  the  culture  and  manufac- 
ture of  tea  have  been  steadily  continued  and  with  a  fair  prospect  of  nl- 
timate  success.  Of  the  69,000  plants  distributed  last  year,  the  reports 
indicate  a  loss  of  about  one-half,  owing  to  carelessness  and^ailure  to 
protect  them  from  the  hot  summer  sun  j  but  the  applications  of  the  far* 
aiers  are  nnmerous  and  the  distributions  of  the  department  during  the 
feU  of  1879  and  spring  of  1880  will  be  continued. 

The  kaki,  Spanish  chestnuts,  English  walnuts,  olives,  camphor-trees, 
And  otiier  plants  and  vines  distributed  the  past  year  are  uniforady  re- 
ported upon  as  thriving  and  doing  well. 

There  have  been  distributed  from  the  garden  during  the  past  year, 
28,000  strawberry-plants,  9,748  grape-vines,  69,154  tea-plants,  13,921 
plants  of  brange,  olive,  fig,  and  semi-tropical  fruits  and  plants  of  vari- 
ous kinds,  5,000  plants  of  Japan  persimmons,  70,000  scions  of  Eussian 
apples. 

A  letter  firom  an  intelligent  correspondent,  Mr.  Weaver,  of  Bogota, 
South  America,  whose  opportunities  of  observation  have  been  ample, 
uid  whose  opinions  upon  the  cultivation  of  coffee  and  cinchona  are  en- 
titled to  considerate  attention,  is  produced  in  the  appendix  for  the  en- 
ooxtragement  of  those  who  are  inclined  to  help  the  department  to  make 
this  interesting  experiment. 

The  clerks  and  working  force  of  the  department,  under  the  able  direc- 
tion of  the  chief  clerk,  have  accomplished  an  unusual  amount  of  valu- 
able labor;  but  if  the  force  of  the  department  were  doubled  every 
year  for  the  next  five  years  it  could  be  employed  with  great  profit  to 
die  country. 

The  following  table  exhibits  in  a  condensed  fonn  the  appropriations 
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made  by  Congress  for  this  department,  the  disbursements  and  unex- 
pended balance  for  the  fiscal  year  ending  Juue  30, 1879: 


Salaries , 

Collecting  statist ICH 

Purchase  and  diHtrlbntlou  of  seeds 

Experimental  garden 

Museum  and  herbarium 

Purnituro,  cases,  and  repairs 

Idbraiy 

X«aboratory 

Contingent  expenses 

Postage 

Improvement  of  grounds 

Fruiting  and  biDcUne 

Investigating  thehaoita  of  insects,  6cc. 
Investigating  the  diseases  of  swine,  Sco 
Erection  of  stable 


Amount      i   Amount         Amount 
appropriated.  |  disbursed,    unexpended. 


968,900 

10,000 

7r.,  000 

7,000 

1,000 

4,000 

1,000 

1,500 

^000 

4,000 

6,500 

11,000 

10,000 

10.000 

1«&00 


$66,900  00 

10, 000  00 

7.^  000  00 

7,000  00 

1.000  00 

4,000  00 

1,000  00 

1,500  00 

8,000  00 

4.000  00 

6,500  00 

G.  073  55 

10, 000  00 

10,000  00 

1,500  00 


4, 026  45 


For  the  purpose  of  comparison,  the  amounts  appropriated  for  the 
various  departments  of  the  general  government  for  the  fiscal  year  end- 
ing June  30, 1879,  is  herewith  appended: 


Object  of  appropriation. 


oimt  appi 
pnated. 


Congrem  ..^ 

Executive  proper 

State  Department 

Treaaury  Department 

War  Department 

Navy  Department 

Interior  Department 

PoBt-Office  Department . .. 
Department  oi  Justice .... 
Department  of  Agriculture 

Tot4a 


16,986,472  73 

101, 064  00 

7,134,325  64 

167,122,213  76 

68,263,792  48 

20,684,492  83 

38,245,551  74 

7,295,389  98 

3,918,913  94 

204,900  00 


1319,257,117  08 


IM^IEDIATE  I7EGESSITIES  OF  THE  DEPABTHENT. 

The  immediate  necessities  of  this  department,  beyond  the  appropria- 
tions usually  made  for  its  ordinary  working,  may  be  stated: 

1.  A  laboratory  of  proper  size  and  fiilly  equipped,  to  cost  not  less  than 
$300,000,  with  a  suflBcient  appropriation  to  meet  the  expenses  of  the 
additional  force  that  will  be  necessary  to  carry  forward  investigations 
on  a  larger  scale  than  the  present  laboratory  and  applianoes  will  permit; 
and  the  further  sum  of  $5,000,  made  available  immediately,  to  pay  for 
labor  and  material  necessary  in  the  pressing  work  of  this  division. 

2.  An  experimental  farm  of  1,000  acres  of  ground,  in  the  neighbor- 
hood of  this  city,  and  five  experimental  stations  in  different  sections 
of  the  country,  viz.,  one  in  California,  one  in  the  interior  of  the  continent 
(to  be  devoted  to  the  introduction  and  preservation  of  the  best  breeds 
of  domesticated  animals  and  to  the  domestication  of  some  of  the  native 
Wild  animals  of  the  country,  among  them  the  Buffalo),  one  in  Texas,  one 
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in  noriday  and  one  in  New  York  above  the  latitude  of  Albany.  To  in- 
aagorate  these  farms  a  large  sum  will  not  be  necessary^  and  after  the 
first  year  Uie  expense  will  be  more  than  paid  by  the  results  of  the  culti- 
^-ation  at  each  station. 

3.  An  increased  appropriation  for  the  gardens  and  grounds  of  the 
department,  which  embraces  experimental  cultivation  and  propagation 
of  trees,  plants,  &c.,  for  distribution.  This  appropriation  should  be  in- 
creased to  at  least  $15,000. 

4.  An  increased  appropriation  of  $5,000  for  obtaining  new  material, 
onploying  labor,  and  otherwise  extending  the  benefits  arising  from  the 
mnseom  and  botanical  divisions  of  this  department. 

5.  A  renewal  of  the  appropriation  of  $10,000  for  the  examination  of 
the  diseases  of  domesticated  animals. 

6.  A  renewal  of  the  appropriation  for  continuing  the  investigation  of 
the  history  and  habits  of  insects  iiyuriotis  to  agriculture.  Ten  thousand 
dollars  at  least  should  be  annually  expended  in  that  direction  by  the 
department. 

7.  An  additional  appropriation  of  $6,000  to  continue  the  work  on 
fi>pe8try. 

Permission  and  direction  to  occupy  and  plant  on  the  government 
bmd  on  the  Coteau  d' Prairie,  a  forest  conforming  to  the  width  of  the 
eoteaa  and  extending  the  entire  length  of  the  elevated  land  ftom  the 
northern  end  near  Bigstone  Lake  toward  the  Iowa  line. 

A  re-establishment  of  the  forest  which  once  grew  on  this  elevated 
land  would  increase  the  value  of  the  government  land  far  beyond  the 
cost  of  planting,  and  can  and  would  also  afford  an  opportunity  of  as* 
eertaining  the  meteorological  and  other  beneficial  changes  that  would 
probably  take  place  in  consequence  of  the  establishment  of  so  large  a 
body  of  timber  crossing  the  path  of  the  severe  storms  that  sometimes 
sweep  with  terrible  energy  and  devastation  across  those  naked  plains. 
The  lands  are  owned  by  the  government,  and  they  can  be  reserved  from 
sale  for  this  purx>ose.  The  experiment  need  not  be  an  expensive  one, 
nor  can  there  be  any  doubt  about  the  favorable  result  even  as  a  profitable 
investment. 

The  same  thing  should  be  done  in  the  middle  plains,  commencing  at 
the  South  Park  and  running  southeast.  With  these  two  experimental 
f<»^est8  many  questions  now  discussed  could  be  settled,  and  much  knowl- 
edge of  a  most  interesting  and  valuable  character  could  be  furnished 
to  the  people. 

A  tract  of  country  at  the  foot-hills,  on  the  east  and  west  side  of  the 
BoG^  Mountains,  usually  considered  an  arid  desert,  and  estimated  to 
be  equal  to  nearly  one-fifth  of  the  productive  area  of  the  United  States, 
when  irrigated,  has  been  found  to  be  astonishingly  productive,  especially 
fiar  an  the  cereals  that  are  commonly  used  for  the  support  of  human  life. 

The  inadequacy  of  the  streams  which  run  from  the  mountains  into 
tbeae  plains  and  irrigate  the  country,  the  excess  of  the  population  of 
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the  mines  which  demands  mere  food  than  can  be  raised  upon  the  lands 
that  are  irrigated  from  these  streams,  and  the  general  welfare  of  that 
section  requires  that  the  government  should  take  some  active  interest  in 
ascertaining  whether  by  artesian  wells  in  different  locations  large  areas 
of  the  country  may  not  be  profitably  watered  and  made  productive* 
The  experiments  recently  made  by  the  Fi^nch  engineers  in  the  great 
deserts  of  Africa  are  well  worthy  of  imitation  in  this  country  wherever 
it  would  seem  practicable.  As  preliminary  to  more  extended  opera- 
tions, an  appropriation  of  $50,000  to  be  immediately  available  should 
be  made  to  examine  with  the  drill  the  practicability  of  irrigation  from 
artesian  wells. 

A  building  for  the  exhibition  of  working  models  of  agricultural  ma- 
chinery is  a  want  long  felt,  and  which  would  be  of  the  highest  interest 
and  instruction  to  all  persons  visiting  Washington  from  all  parts  of  the 
United  States  and  from  foreign  countries.  Such  a  collection  could  be 
made,  if  the  building  was  furnished  by  the  government,  with  very  little 
expense.  Nearly  every  manufacturer  of  agricultural  machinery  would 
be  glad  to  contribute  a  specimen  of  the  tools  or  implements  manufactured. 
This  building  should  occupy  the  southwest  comer  of  the  grounds,  and 
should  be  of  sufficient  extent  to  provide  for  some  years  in  the  future,  and 
should  form  i)art  of  the  i>ermanent  building  which  the  department  will 
necessarily  require. 

In  every  county  in  the  United  States  in  which  agricultural  industries 
are  pursued,  this  department  has  or  aims  to  have  a  principal  correspond- 
ent and  four  assistants.  These  should  all  be  furnished  with  sets  of  in- 
struments for  taking  the  temperature  of  the  air,  the  soil,  the  pressure  of 
the  atmosphere,  and  the  degree  of  moisture  present  in  the  atmosphere. 
As  the  work  of  these  correspondents  is  given  gratuitously,  the  govera- 
meut  ought  to  supply  the  instruments  necessary  for  making  the  observa- 
tions, and  an  appropriation  for  this  purpose,  and  for  furnishing  record- 
books  and  other  stationery,  should  be  made. 
Very  respectfully,  your  obedient  servant, 

WIVI.  G.  Lk  dug, 
Commmioncr  itf  Agriculture* 

The  President, 
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To  the  Hob.  Wm.  G.  LsDuc, 

OfmwMtUm^  of  Agriculture,  Washington,  D.  C,  U.  5.  Jt.  .* 

8n:  I  have  noticed  a  circular  issued  by  the  department  seekiug  information  in  r^- 
nd  to  coffee.  As  I  have  frequently  passed  throu^li  the  cold-couutry  cofl'ee  region  in 
tkii  neighborhood,  and  have  made  it  a  point  to  iutorm  myself  as  to  the  particulars  of 
th*  culture  and  habit«  of  the  plant,  I  take  the  liberty  of  writing  you  as  follows : 

It  is  true  that  the  oolTee  does  not  require  a  very  hot  climate.  In  fact,  that  which  is 
niaed  in  the  colder  regions  is  most  highly  esteemed  aud  brings  the  highest  price  in 
ike  home  and  European  markets. 

Its  upward  range  is  limited  by  the  frost-line,  as  is  that  of  the  orange,  plantain,  and 
Vamboo.  In  a  table  compiled  from  Boussingault  and  Humboldt,  the  coiloe  api>ears  as 
tiw  bardieat  of  these,  enduring  a  temperature  one  degree  colder  than  the  orange,  three 
eolder  than  the  plantain,  and  five  colder  than  the  bamboo.  Local  authorities  assure 
Be  this  i«  a  mistake  as  regards  the  orange,  which  is  more  hardy  than  the  cotfee.  An 
£^li«h  writer  fixes  on  the  bamboo  as  a  test,  saying  that  wherever  it  grows  the  climate 
m  foitable  for  cofifee.  There  seems  to  be  no  doubt  that  the  coffee  will  endure  more 
coM  than  the  bamboo,  so  that  the  latter  fails  to  servo  as  an  indication  of  the  northern 
Ihait  of  the  coffee.  And  for  this  reason^  both  the  coffee  and  the  orange  will  grow  at  a 
height  BO  cold  as  to  prevent  their  having  fruit.  But  as  the  Southern  summer  has  a 
genuine  hot-country  temperature,  the  cofi'ee  would  bear,  as  the  orange  does,  in  the 
aeaeou,  if  it  could  be  carried  through  the  winter. 

Tfaia  ia  the  orncial  point.  Even  in  the  plantations  below  the  fix>8t-line  the  ooffee 
loSers  at  times  from*  an  extraordinary  visitation  of  frost,  or  from  the  cold  produced 
by  a  ball-storm,  and  it  is  generally  admitted  that  a  frost  will  kill  it.  On  the  other  haud^ 
h  is  said  to  grow,  in  peculiar  circumstances,  above  the  frost-line.  Here  in  Bogota,  for 
iBflCance  (temperature  60°  F.),  it  will  grow,  without  bearing,  in  the  open  air  about  the 
hMma,  but  it  ^viU  not  live  out  on  the  plain  where  there  are  frosts  so  heav^  as  to  often 
kill  the  potato.  This  is  merely  an  illustration  of  the  fact,  well  understood  in  the  North, 
that  a  froet,like  a  dew-fall,  and  unlike  a  freeze,  can  be  guarded  against  by  a  slight 
eoTcring — ^the  shade  of  a  tree  or  building  often  serving  to  protect  the  vegetation  in  its 
Ticinity  wliile  that  more  exposed  is  blighted.  Now  it  is  deemed  essential  that  the 
eodEee-plant  should  be  shaded.  The  usual  plan  is  to  plant  the  coffee  aud  the  plantain 
together,  eo  that  the  latter  by  its  rapid  growth  may  furnish  shade  before  the  coffee 
fieeds  it.  Some  prefer  to  plant,  also,  certain  fruit-trees  to  take  the  p1a<;e  of  the  plan- 
tain at  a  later  date.  The  excessive  heat  of  the  summer  in  the  Gulf  States  would  cer- 
tainly call  for  a  liberal  shading  of  the  plantations,  llie  question  then  arises  as  to 
whether  the  shade  provided  ior  summer  would  serve  to  protect  the  plants  from 
froat  in  the  winter,  ab  I  have  no  personal  knowledge  of  the  severity  of  the  winter  or 
of  the  character  and  habits  of  the  trees  available  for  this  purpose,  I  cannot  form  even 
an  opinion  as  to  the  probability  of  the  success  of  the  experiment.  The  question 
wovUd  still  present  itself  whether  it  might  not  be  feasible  to  protect  the  plants  by 
keepiug  the  ground  wet,  which  is  said  to  be  sufficient  to  save  the  potatoes  here,  or  by 
eoverings  of  straw,  or  by  smoldering  fires  raising  clouds  of  smoke  on  exceptionally 
•old  ni^ta.  I  believe  that  the  large  profits  of  the  coffee  culture  would  warrant  even 
these  measurea  if  they  were  found  to  serve  the  purpose. 

The  best  crops  that  I  have  seen  have  been  on  a  rich  black  loam,  too  rooky  to  bo 
worked  with  the  plow,  and  on  the  slopes  of  ravines.  It  is  said  that  the  plant  dies  out 
ia  a  few  years  on  clay  soil.  But  the  Liberian  plant  in  said  to  llourish  on  such  soil.  It 
WloDf^  however,  to  the  very  hottest  of  climates.  I  attribute  the  better  condition  of 
the  plants  on  eloping  ground  to  the  fact  of  their  being  more  shadt^d.  It  the  shcddinij 
ef  water  more  readily  has  anything  to  do  with  it,  that  could  be  effected  on  level 
groand  by  proper  drainage.  It  is  generally  held  that  the  cofTbe  \vill  not  llourish  on 
wet  ground,  though  the  best  plants  1  ever  saw  were  within  ii  few  feet  of  an  unfailing 
mremsn. 

The  fact  is  that  agriculture  in  tropical  countnes  is  done  in  sncli  a  slovenly  manner; 
n  few  experiments  are  tried,  and  those  few  po  carelessly;  there  is  sueh  a  lack  of  ac- 
corate  observation  and  comparison  of  notes,  as  well  as'of  enterprise  and  sound  judg- 
' ,  that  it  is  difficult  to  arrive  at  broad  and  accurate  generalizations  on  many  of 
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thcM  fmbjects.    As  a  rule,  each  man  attributes  to  the  nature  of  the  plant  effects  ^ioh 
arise  &om  the  accidents  of  his  location  or  treatment. 

As  with  all  small  fruits,  the  perfection  ot  the  coffee  berry  depends  on  a  gobd  supply 
of  moisture.  In  the  tropics  the  principal  crops  follow  immediately  after  the  close  of 
the  rainy  seasons,  and  If  the  rains  fail  the  crops  ai-e  light,  as  the  berries  dry  up  and 
fall  off  without  ripening.  The  heavy  summer  rains  in  the  Southern  States  would 
probably  come  just  at  the  right  time.  But  I  should  not  advise  an^  one  to  put  in  cof- 
fee on  a  piece  oi  ^ound  that  could  not  be  irrigated,  though  it  is  often  done. 

Practice  varies  m  regaixl  to  the  number  of  plants  to  the  acre.  After  lookinff  over  a 
plantation,  noting  the  plants  in  best  condition,  and  making  measurements,  I  deter- 
mined, to  my  own  satisfaction,  thattho  best  way.  in  a  cold  country,  at  least,  is  to  plant 
In  rows  four  yards  apart  aud  two  yards  apart  in  the  row.  The  branches  interlock  in 
the  row  (which  some  regard  as  necessary),  and  the  distance  between  the  rows  allows 
of  moving  about  for  cultivating  aud  gathering.  By  trimming,  the  foliage  can  be 
made  as  open  or  as  crowded  as  may  be  deemed  best,  while  the  wider  s)>ace8  between 
the  rows  allow  of  the  extension  ol  the  branches  in  that  direction  if  they  should  be 
crowded  in  the  other.    This  gives  about  (>00  plants  to  the  acre. 

The  yield  is  estimated  sometimes  as  low  as  two  pounds  to  the  plant.  But  the  same 
eultivator  who  gives  me  this  figure  says  he  is  coiiviiced  that  the  increase  of  the  jield 
indefinitelv  is  only  a  question  of  improved  cultivation.  A  more  usual  estimate  is  three 
pounds.  A  Scotchman  in  the  neighborhood,  who  has  brought  more  intelligence  and 
oare  to  the  examination  of  the  matter  than  any  other  cultivator  here,  claims  to  have 
plants  under  special  cultivation  that  yield  ten  pounds  each.  This  is  about  the  figure 
claimed  for  the  Liberian  plant.  No  one  could  foretell  what  would  be  the  result  of 
transferring  the  plant  to  a  country  where  it  would  have  but  one  bearing  season,  in- 
stead of  two,  as  nere;  but  it  is  natural  to  suppose  that  it  would  exert  itself  with  ex- 
ceptional vigor  in  that  one  season.  In  all  probability  the  more  careful  and  Judicious 
treatment  that  it  would  there  receive  would  produce  results  even  beyond  those  com- 
monly attained  in  this  country. 

It  IS  claimed  that  the  Libenan  plant,  and  ]>erhaps  some  others  in  the  hot  country, 
are  in  full  bearing  at  three  vears  of  age.  This  is  not  true  of  the  colder  countr>%  where 
they  just  begin  to  bear  at  three  yeai-s,  and  attain  their  maturity  at  from  five  to  seven 
years.  Here  is  the  chief  expense  of  getting  up  a  plan  tuition.  The  first  investment 
has  to  lie  unproductive,  and  the  weeds  have  to  be  fought  unceasingly  through  these 
years.  When  once  the  plants  obtain  their  growth  their  shade  keeps  the  weeds  down 
almost  without  fiurther  attention. 

It  is  usual  here  to  estimate  the  expense  roughly  as  half  the  value  of  the  coffee. 
That  raised  in  this  neighborhood  was  sohl  last  year  in  Bogota  or  Honda  at  about  20 
cents  per  pound,  and  the  planters  counted  that  half  clear;  that  is,  they  allowed  10 
cents  a  pound  for  expenses.  The  Scotchman  above  mentioned  has  satisfied  himself 
that  the  cost  of  production  is  but  5  cents  a  pound. 

I  conclude,  then,  that  coffee  can  be  raised  successfully  over  a  large  part  of  California 
and  in  the  Lower  Colorado  and  Rio  Grande  Valleys,  where  imganon  is  practicable ; 
that  it  is  exceedingly  doubtful  whether  it  could  be  raised  in  the  Gulf  States ;  that 
there  may  be  a  possibility  of  this  being  accomplished  through  careful  experiment  and 
persistent  effort,  having  a  view  to  the  discovery  of  a  method  of  cultivation  adapted 
to  the  climate  or  to  the  production  of  a  hardier  variety,  as  was  done  in  Russia  in  the 
case  of  wheat;  that  the  importance  of  the  matter,  viewed  in  relation  not  only  to  the 
aggregate  cost  of  importations  into  the  United  States,  but  considered  also  as  one  of  the 
most  profitable  branches  of  agriculture,  which  it  certainly  is,  would  justify  almost 
any  outlay  necessary  to  test  the  question  systematicaHy  and  thoroughly. 

There  is  another  matter  to  wnich  I  beg  leave  to  call  the  attention  of  the  depart- 
ment, and  which  is  to  my  mind  less  doubtful  and  far  more  important.    I  refer  to  the 

CULTIVATION  OP  THE  CINCHONA- 

It  is  well  known  that  the  plantations  in  India  have  surpassed  the  most  sanguine  ex- 
pectations of  their  founders.  Some  of  the  English  papers  have  reported  the  annual 
yield  as  rcarhing  a  value  of  $8,000  per  acre.  I  consider  this  quite  possible,  in  view  of 
the  fact,  which  can  be  verified  by  reference  to  the  trade  repoits,  that  the  mossed  barks 
bring  as  much  as  eight  shillings  a  pound  in  the  London  market. 

Now,  I  have  observed  that  the  cinchona  region  begins  Jwit  abaut  where  the  coffee  cHmaie 
ends.  In  this  country,  as  in  all  South  America,  the  cinchona  has  been  extenninated 
in  all  regions  readily  accessible,  so  that  it  is  a  matter  of  the  greatest  difficulty  to  ob- 
tain a  sight  of  a  growing  tree.  But  in  passing  repeatedly  through  forests  in  which 
it  had  once  flourished  I  have  been  im])i'eHsed  with  me  conviction  that  similar  condi- 
tions could  bt^  found  in  u'any  parts  ot  the  Southern  and  Pacific  States. 

The  cinchona  seeks  the  heiglits  of  the  mountains  where  it  is  subject  t-o  ftvquent  vis- 
itations of  frost.  I  have  said  that  at  the  altitude  of  this  city  (8,t»i>0  feet,  temperature 
CO^  F.)  there  are  heavy  frosts;  yet  the  cinchona  cordxfoVxa  of  tliis  region  grows  nearly 
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I  Oonagnd  feet  abore  this  eleTation.  Aecordine  to  Cross,  tlie  cincbona  region  has  a 
temperatoxe  Taryiiif?  from  60^  to  35^  or  36°.  Tms  is  all  above  the  frost  line,  and  m 
Rbieet  to  continned  hail-storms  in  the  rainj  season;  and  even  to  freezing  in  the  npper 
portions.  One  of  the  most  valuable  and  most  easily  cultivated  of  all  the  varieties, 
CL  pUagmsiSj  was  found  by  Dr.  Weddel  in  a  temperature  varying  from  60°  to  30°.  C. 
taoarmba*  th^  prinee  of  cinchonas,  groT?8  in  a  warmer  climate,  sometimes  reaching  to 

h  la  evident  from  the  above  data  that  the  cinchona  renon  has  a  climate  covering 
at  least  forty  desreee  of  extreme  variation,  and  that  single  varieties  endore  a  varia- 
tioQ  of  aboat  th&ty.  This  ia  greater  than  the  maximnm  variation  at  certain  potntff 
m  Uie  Pacifie  coast.  It  may  be  possible  that  elevated  sitnatlons  could  be  found  near 
te  eoasi  in  which  these  very  ffrades  of  temperature  are  reproduced.  It  is  true  that 
so  the  aea-ooast  the  thermome&r  rises  higher  even  than  70°,  but  it  is  yet  to  be  shown 
whether  the  cinchona  cannot  endure  a  northern  summer  of  a  few  months'  duration. 

That  all  ddculations  of  this  nature  axe  only  approximate  is  shown  by  the  fact  that 
the  dnchonar^ion,  as  described,  includes  the  entire  range  of  the  oak  and  nearly  that 
of  die  walnut.  If  one  were  to  form  a  judgment  as  to  the  range  of  these  two  trees, 
taed  on  obeervationa  here,  he  would  have  to  conclude  that  they  would  flourish  only 
in  a  temperature  varying  from  fifty  to  seventy-five  degrees,  as  that  would  take  in 
Ihnr  upper  and  lower  lines  on  the  Andes.  To  tell  one  who  knew  these  trees  only  as 
iMiBd  am  that  they  would  survive  a  northern  season  of  either  summer  or  winter,  would 
he  to  repeat  the  experience  of  those  who  tried  to  convince  the  King  of  Siam  of  the 
exirteooe  of  ice.  It  remaim  to  he  discovered  whether  the  endurance  of  the  cinchona  may  not 
etml  or  nearly  equal  thai  of  the  uHilnuty  oak,  wiUow,  arP^  peach,  and  wild  cherry,  all  of 
wUA  eedb  as  low  and  aome  a  lower  range  on  the  Andes, 

I  am  anable  to  learn  that  the  cinohona  is  found  as  far  south  as  the  twentieth  parallel 
of  latitude.  Its  extension  north  must  have  been  limited,  as  Humboldt  suggests,  by 
ib»  lowneea  of  the  mountain  range  of  the  isthmus.  But,  whatever  may  be  the  cause 
of  ito  limitation  on  the  south,  the  English  have  shown  that  it  maybe  extended  on 
HiB  north  by  artificial  means.  The  plantAtions  in  the  Pm^jaub  are  above  the  thirtieth 
paollel ;  that  is  to  say,  at  the  same  latitude  aa  the  Qnlf  States,  New  Mexico,  Arizona, 
mad  Southern  Califomia,  It  is  true  that  the  Himalaya  Range  protects  the  Punjaub, 
aaikin^  it  a  true  portion  of  the  tropics.  But  as  the  plantations  there  are  at  some 
elevation  above  the  sea-level,  and  as  very  nearly  the  natural  conditions  as  to  temper- 
ature do  actually  exist  on  the  Pacific  coast  of  the  United  States,  there  seems  to  be  no 
aateeedeni  improbability  in  the  supposition  that  the  culture  may  be  extended  farther 
north. 

The  einebona  seems  to  seek  a  drv  soil,  but  a  climate  affording  plenty  of  rain  in  cer*^ 
tain  pftrta  of  the  year.  The  coasts  of  Northern  Califomia  and  Oregon  would  fulfill 
the  conditions  as  to  moisture ;  the  slo^  of  the  mountains  would  probably  furnish 
hil^  ground,  very  similar  to  that  occupied  by  the  tree  in  its  native  habitat ;  while  I 
believe  that  the  temperature  would  admit  of  its  cultivation  even  north  of  the  mouth 
of  the  Columbia.  It  is  also  uncertain  as  to  how  far  any  undne  dryness  of  the  atmos- 
pbeie  may  be  overcome  by  irrigation.  The  surprising  results  already  attained  in  the 
caltivation  of  the  trees  prepare  us  to  expect  farther  advances,  and  this  may  be  one 
tf  them  as  naturally  as  anything  else. 

It  is  well  known  that  the  barks  produced  under  cultivation  are  much  superior  to 
fte  natural  bark,  as  the  process  of  mossing  the  tree  causes  a  remarkable  development 
of  the  alkaloids  in  which  their  virtue  consists.  Also  that  the  cultivated  trees  are  not 
destrojed.  A  strip  is  taken  off  reaching  the  length  of  the  trunk  and  one-third  of  its 
cffgninference.  The  wound  is  then  dressed  with  straw  matting  and  kept  wet  until 
tiw  berk  forms  anew.  The  next  year  another  strip  is  taken,  and  so  on,  indefinitely, 
I  am  told  that  the  harvest  begins  when  the  tree  is  five  years  old,  but  am  not  in  a 
fOBtioii  to  verify  the  statement. 

I  have  calculated  roughly,  according  to  the  prices  of  land  and  labor  here,  that  a 
fiantation  of  a  hundred  acres  might  be  put  in  at  less  than  a  thousand  dollars  an  acre, 
carverfns  all  outlay— or  say  fifteen  hundred  dollars  to  cover  interest  and  all  oontin- 
^uciee.  I  do  not  see  why  it  should  cost  more  in  the  States,  as  labor,  if  dearer,  is  pro- 
pvtioiUklly  better.    Accurate  estimates  could  probably  be  obtained  from  the  English 


To  anm  no  the  matter,  I  believe  that,  with  a  wise  choice  of  sites  and  judicious  treat- 
Best,  together  with  a  careful  selection  of  the  proper  varieties,  the  cinchona  could  be 
eiUtivated  in  many  parts  of  the  Pacific  coast  and  probably  in  New  Mexico;  that  if 
kngation  can  be  made  to  supply  the  place  of  a  naturally  moist  climate,  the  cultiva- 
tioB  can  be  carried  into  a  large  part  of  the  Colorado  Volley  and  Texas,  as  well  as  into 
Mmtbtem  Georgia  and  Alabama,  and  thence  north  along  the  southern  slope  of  the 
Mm  Ridge,  rshonld  not  be  surprised  if  the  hardier  varieties  were  found  to  grow 
mm  Id  Virginia  and  Colorado  and  in  Arkansas,  in  favored  situations  on  the  souuiern 
d^ea  of  the  Ozark  Mountains. 

.  XhsBDoghly  ocovinoed,  as  I  am,  that  it  is  possible  to  cultivate  the  cinchona  in  the 
9  An 
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United  States,  I  yeDture  to  call  the  attention  of  the  department  to  the  matter  as  heing 
one  of  the  most  important  that  can  claim  attention.  The  fact  stares  us  in  the  face 
that  the  American  supply  of  hark  is  becoming  rapidly  exhausted.  Whole  districts 
are  devastated  every  year,  hundreds  of  thousands  of  trees  heinff  destroyed,  root  and 
branch,  while  scarcely  any  effort  is  made  to  replace  them.  Inferior  and  even  false 
barks  that  were  formerly  entirely  overlooked,  now  form  the  exclusive  production  of 
some  districts,  wbile  few  places  in  these  countries  now  remain  uu visited.  The  natural 
supply  will  soon  be  exhausted,  and  the  East  Indian  plantations  will  then  be  the  oulv 
souroe  of  supply  for  the  commerce  of  the  world.  When  that  time  comes,  and  it  wiil 
come  sooner  than  onr  people  expect  it,  a  general  £nro)>ean  or  Asiatic  war,  or  even  a 
war  of  the  United  Statt- s  with  any  foreign  power,  might  completely  cut  otf  the  supply 
of  this  drug,  which  is  a  real  necessity  in  many  parta  of  the  country.  Even  such  an 
appalling  disaster  as  the  destruction  of  the  Indian  plantations  by  the  ravages  of  war 
is  not  without  the  range  of  possibility. 

Not  only  that ;  even  while  the  supply  lasts  it  can  never  be  too  great.  The  bless- 
ings of  this  beneficent  remedy  should  be  placed  and  kept  within  the  reach  of  the 
poorest  in  the  land,  and  the  government  fulfills  its  highest  mission  when  it  provides 
by  a  wise  foresight  the  means  of  holding  in  check  the  merciless  destroyer  that  has 
drivoi  a  hundred  armies  ttom  the' field  and  fills  with  terror  some  of  the  fairest  pop* 
tiont  of  the  globe. 

WILLIS  WEAVER. 

BoooXAi  Ochbm'  18, 1879. 
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REPORT  OF  THE  CHEMIST. 

Sm:  I  have  the  honor  to  present  the  following  report  of  work  per- 
formed in  the  chemical  division  of  the  department  since  the  27th  ol' 
May,  1879 — the  work  accomplished  previous  to  that  period  having  been 
incladed  in  the  annual  report  for  1878. 

The  following  is  a  summary  of  the  work  done : 

L  Analyses  and  assays  of  minerals  and  ores,  including  calcareous 
ind  phosphatic  marls  (152  in  number). 

2.  Analyses  of  mineral,  spring,  and  well  waters  (0  in  number). 

3.  Analyses  of  soils  (8  in  number). 

4.  Analyses  of  super-phosphates  and  commercial  fertilizers  (20  in 
wnnber). 

5-  Analysis  of  rock-salt  from  Iberia  Parish,  Louisiana. 

6.  Analyses  of  wines  and  liquors  (13  in  number). 

7.  Analysis  of  paint. 

8.  Analyses  of  butter  and  oleomargarine  (5  in  number). 

9.  Analyses  of  poisons  (6  in  number). 

10.  Ansdyses  of  sugar-beets  (9  in  number). 

U.  Complete  proximate  analyses  of  grains,  including  corn,  rice,  wheat, 
wrghnm,  and  doura-com  (24  in  number). 

12.  Complete  proximate  analyses  of  native  grasses  (52  in  number). 

13.  Complete  pi'oximate  analyses  of  stalks,  bagiisse,  and  leaves  of 
sorghum  and  maize  (9  in  number). 

14.  Analyses  for  sucrose,  glucose,  and  other  solids  in  different  varie- 
ties of  sorghum,  maize,  pearl  millet,  sugar-cane,  watermelon,  &c.  (232 
in  number). 

15-  Complete  proximate  analyses  of  meilicinal  and  poisonous  plants  (7 
in  number). 

16.  Analyses  of  juices  from  sorghum,  maize,  and  pearl  millet  (59  in 
mmiber). 

17.  Complete  proximate  analyses  of  green  corn  and  cobs  (4  in  number). 

18.  Complete  i)roximate  analyijes  of  precipi Uites  obtained  i  n  defecation 
of  juices  from  sorghum  (3  in  number). 

19.  Experiments  in  making  alcohol  from  sorghum  and  corn-stalk 
molasses  (5  in  number). 

20.  Analyses  of  baking-powders  (2  in  number). 

21.  Analyses  of  coffee-berries,  artiticially  colored  (12  in  number). 

22.  Analyses  of  powders  used  in  artiticially  coloring  coffee  (3  in 
EDmb^). 

23.  Estimation  of  tannin  iu  sumac. 

24.  Analysisofajsh  of  maize. 

25.  Analysis  of  sorghum  sugar. 

26.  Analysis  of  lignite. 

27.  Proximate  analyses  of  hay  (5  samples). 

28.  Analysis  of  salts  from  evaporate*!  lake  water,  Lake  View,  Oregon. 
2B.  Proximate  analysis  of  tuckahoe. 

30.  Effect  of  cooking  upon  cane-sugar. 
3L  Analysis  of  fresco  elMoresrence; 

32.  Experiments  in  making  sngar  from  four  (4)  varieties  of  sorghum, 
fmA  millet^  sweet  corn,  held  corn-stalks,  and  watermelons  (35  iu  all). 
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EXPERIMENTS  IN  THE  PBOBXTOTION  OF  Sn0AIt  FROM  SOROHUMS  AND 

MAIZE. 

Daring  the  past  season  there  have  been  made  several  series  of  inves- 
tigations for  the  purpose  of  determining  the  development  of  sngar  in 
tbejnices  of  several  varieties  of  sorghum,  maize,  and  of  pearl  mSlet. 

These  investigations  appear  to  demonstrate  that  there  exists  little 
difference  between  the  various  kinds  of  sorghum  as  sugar-producing 
plants ;  and,  what  is  quite  a  surprising  result,  each  of  them  is,  at  a  cer- 
tain period  of  its  development,  nearly  if  not  quite  as  rich  in  sugar  as 
the  very  best  of  sugar-eane.  It  is  a  matter,  also,  of  extreme  practical 
importance  that  this  maximum  content  of  sugar  is  maintained  K)r  a  long 
period,  and  affords  sufficient  time  to  work  up  a  large  crop.  Another 
result  of  these  investigations  has  been  to  satisftictorMy  explain  the  cause 
of  repeated  failure  in  the  production  of  sugar  during  the  past  quarter 
of  a  century,  and  to  give  the  assurance  that  in  the  future  such  failuxe 
need  not  attend  this  industry.  For  the  purpose  of  making  clear  tiie  above 
points,  the  resulte  obtained  in  the  laboratory  and  in  out-of-door  exjieri- 
ments  are  appended^ 

The  varieties  of  sorghum  grown  and  subjected  to  oontinuous  investi- 
gation during  the  season  were  Early  Amber,  White  Liberian,  Chinese,  and 
Honduras,  and  Pearl  Millet.  Besides  the  above  there  wepe  made  very 
many  examinations  of  other  specimens  of  sorghums  and  corn-stalks ; 
all  the  results  of  which  only  confirmed  the  general  principle  above 
stated,  viz.,  the  practical  equality  and  great  value  of  every  variety  of 
this  plant. 

Of  the  following  plates  the  first  four  represent  varieties  of  sorghum 
grown  during  the  past  season  on  the  grounds  of  the  Department  of 
Amculture  at  Washington,  and  used  in  the  experiments  of  the  chemi- 
oal  division  as  detailed  in  this  report  The  drawings  were  made  by  a 
gentleman  employed  in  the  department  The  designations  given  them 
are  somewhat  different  from  those  current  in  some  parts  of  the  country, 
but  are  conformed  to  what  are  believed  to  be  the  most  authoritative 
standards. 

Plate  I  represents  the  Early  Amber  Borghum,  the  favorite  variety  with 
planters  in  Minnesota  and  the  Northwest  What  is  now  called  the  Min- 
nesota Early  Amber  cane  is  claimed  as  an  improvement  upon  the  Early 
Amber  varieties  grown  formerly  in  differents  parts  of  Minnesota,  by 
Bon.  Seth  M.  Kenny  and  Mr.  G.  F.  Miller  of  that  state.  Acting  on  the 
theory  that  cane  in  a  high  latitude  will  degenerate  if  grown  continuously 
from  its  own  seed,  these  gentlemen  selected  the  finest  specimens  of  seed 
from  their  own  crops  and  sent  them  to  a  southern  latitude  to  be  grown. 
The  seed  product  of  this  Nouthem  growth  was  returned  to  Minnesota. 
By  this  altewiation  of  seed,  and  by  other  intelligent  processes  of  culture 
they  have  succeeded  in  establishing  a  new  and  permanent  variety,  which 
fhey  claim  to  be  more  productive  in  weight  of  cane  and  to  contain  a  higher 
per  cent  of  saccharine  matter  than  any  other  grown  in  that  State. 
This  claim  needs  to  be  substantiated  by  more  careful  and  extended  ob- 
servations before  it  can  be  said  to  be  fully  established. 

Messrs.  Kenny  and  Miller  describe  the  Early  Amber  cane  as  presenting 
<Hhe  characteristics  of  both  sorgo  and  imphee."  By  sorgo  they  mean 
the  Chinese  sorgo  (Plate  II),  and  by  imphee,  the  White  Liberian  (Plate 
III),  and  its  kindred  African  varieties.  The  early  amber  receives  its 
name  from  its  early  ripening  and  from  tbe  bright  amber  color  whidi 
characterizes  its  sirup  when  properly  made. 

The  early  amber  cane  on  the  department  grounds  did  not  grow  quite 


Digiti 


zed  by  Google 


KEPOET  OP  TnE  CHEMIST.  37 

10  tall  as  tlie  white  Liberian.  Its  seed-heads  were  of  moderate  fUllness 
lod  of  Tery  dark  color. 

Plate  1 1  shows  the  Chinese  Sorghnm  grown  on  the  department  grounds^ 
Its  height  is  about  that  of  the  Early  Amber.  Its  seed-heads  are  fhller 
and  Hiore  compact  and  somewhat  resembles  a  head  of  sumac ;  hence  the 
sjnonyni  <^ Sumac  Cane.''    It  is  also  known  as  '^Chinese  Cane." 

Plate  III  represents  the  White  Liberian  sorghum  grown  on  the  depart- 
ment grounds.  This  variety  is  rather  taller  than  the  Early  Amber.  The 
stalk  curves  at  the  top  leaving  the  head  pendent ;  hence  the  S3monym 
>^  Gooseneck."  The  seed-heads  are  shorter,  more  compact,  and  of  lighter 
ndor  than  tlie  Early  Amb^. 

Plate  IV  shows  the  Honduras  Sorghum  grown  on  the  department 
grounds.  It  grows  about  one-half  taller  than  either  of  the  above  vari- 
etiea.  Its  seed-top  is  reddish  brown  and  spreading :  hence  the  synonym 
"^nmngle  Top."    It  is  ahjo  called  "Mastodon"  ana  " Honey  Cane." 

ill  the  following  table  are  given  the  results  of  the  analysis  of  each  of 
the  plants  in  the  successive  stages  of  development.  It  will  be  observed 
th^  t^  amount  of  glucose  (or  uncrystallizable  sugar)  diminishes,  and 
file  amoont  of  sucrose  (or  true  cane  sugar)  increases.  Jt  will  also  be  ob- 
served  that  the  plants  differ  widely  in  the  date  when  the  sucrose  is  at 
its  maximum,  but  are  alike  in  this*  that  this  maximum  is  attained  at 
about  the  same  degree  of  development  of  the  plant,  viz.,  at  full  maturity, 
as  indicated  by  the  hard,  dry  seed,  and  the  api)earance  of  off-shoots  from 
the  upper  joints  of  the  stalk.  It  is  also  to  be  observed  that  the  heavy 
frost  of  October  24,  which  was  sufficient  to  produce  one-half  inch  of  ice, 
did  not  cause  any  marked  diminution  of  sugar. 

Por  purpose  of  comparison,  analyses  are  also  appended  of  three  varie- 
ties of  sugar-cane  received  from  liout&iana.  which  arrived  in  excellent 
eoudition,  and  doubtless  fairly  represented  tne  average  character  of  this 
fuDous  sugar-plant. 

It  will  h^  understood  that  the  results  of  these  tables  are  to  be  taken 
as  a  whole,  since  it  was  practically  imi)ossible  to  secure  in  each  case 
ipecimen  stalks  for  examination  in  the  laboratory,  the  development  of 
which  in  every  case  corresponded  to  the  date  when  the  plant  was  cut, 
and,  therefore,  it  doubtless  happened  that  plants  taken  from  the  same 
»w  upon  September  15,  for  example,  were  in  reality  no  further  devel- 
oped than  those  selected  a  week  earlier,  but  taken  as  a  whole  the  several 
lexies  of  analyses  are  convincing  as  showing  the  rate  and  progress  of 
devek^ment  of  saccharine  matter  in  the  plant. 

By  reference  to  the  tables  it  will  be  seen  that  the  analyses  of  the  sev- 
cfBl  aorghums  under  date  of  October  29  were  made  after  they  had  been 
nl^Gted  to  a  very  hard  frost,  sufficient  to  have  formed  ici'  one-half  inch 
n  thickness,  and  this  cold  weather  continued  for  four  days  before  this 
examination  was  made.  As  will  be  seen,  there  appears  no  diminution 
of  aocTOse  in  either  of  the  stalks  examined,  and  no  increase  of  glucose 
as  the  result  of  this  fi'eezing  and  continued  exxmsure  to  a  low  tempera- 
tore.  The  examinatioii  of  November  8  was  ma<ie  after  a  few  days  of 
vann  weather  bad  followed  this  cold  spell,  and  the  influence  of  this  sub- 
Kqoent  thaw  is  noticeable  in  the  diminution  of  sucrose  and  the  increase 
of^noose  in  each  specimen  examined. 

From  this  it  would  appear  that  the  effect  of  cold,  even  protracted,  is 
Mt  injurious  to  the  quality  of  the  canes,  but  that  they  should  be  speed- 
%  worked  up  after  freezing  and  before  they  have  again  thawed  out 
nil  is  a  matter  of  such  practical  imx>ortance  that  some  experiments 
Aoold  be  made  to  learn  whether  the  sinip  prepared  from  the  luice  of 
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frozen  cane  differs  ftoni  that  ]»i'e}>ared  from  cane  not  trox.eii,  but  in  other 
respects  of  like  quality. 

The  Early  Amber,  Chinese,  Lil  eriau,  and  Honduras  Sor^^huuis  and 
the  Pearl  ^lillet  examined,  mentioned  as  having  been  g^o^\u  upon  the 
department  grounds,  were  all  planted  the  same  day,  May  15,  18;9. 

The  relative  weights  of  the  different  kinds  of  sorghum  experimented 
upon  are  as  follows : 

Pounda. 

Early  Amber,  average  of  40  stalks 1.7n 

White  Liberian,  average  of  38  stalks l.&O 

ChiDese,  average  of  25  stalks 2.00 

Honduras,  average  of  16  stalks • 3.G4 

Since  these  were  all  grown  side  by  side  and  upon  land  presumably  of 
equal  fertility,  it  will  afford  the  data  for  calculating  the  relative  amount 
of  eack  ?ariety  to  be  grown  per  acre. 
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WHITE  LIBERIAN  CANE. 

Synonym :  Goose  Neck,  White  Imphee. 

f  Gtovb  npon  the  Department  groimc's  during  the  seaaon  of  1879.  | 
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'  puTiKJse  of  further  comparison  the  following  analyses  or  sugar 

I  and  juico  of  the  sugar'Caue  grown  in  Madras,  India,  are  given 

The  canes  were  ilivlded  into  upper,  middle,  and  lower  thirds, 

\  third  being  2  feet  in  length,  except  the  lower  thirds  of  the  selected 

,  which  were  3  feet  in  length. 


1 

Bundle  of  medium  good  canes. 

Bundle  of  selected  caoes. 

TTpper 
third. 

Middle 
tliird. 

Lower 
third. 

Upper 
third. 

Middle 
third. 

Lower 
third. 

■e 

7.630 
10. 630 
2.640 

8.470 

13.yiO 

1  nin 

8.300 
13. 370 
1. 540 

7.580 

0.4flO 

2.430 

.545 

a  650 

13. 640 

.736 

.363 

8.290 

f....i :.:..::::: 

It 

13.850 
.710 

.307            .250 

.349 

f 

78. 334        75.  612  i      76. 122 
.459            .839            .455 

7U.  484        75. 628 
.471  i          .983 

75. 945 

m^mp4 -- -r --,..- 

.856 

100.  000  ,    100. 000  1     100. 000 

1            1 

100.000 

100.  000 

100. 000 
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p          .    ....    ...................... 

11.  50 

2.860 

.333 

.497 

84.800 

14.  550 
1.650 
.283 
.917 

82.600 

14.580 

L680 

.255 

.485 

83.000 

10.270 

2.630 

.590 

.510 

86.000 

14.930 
.806 
.898 
L078 

82.790 

15.110 

.775 

imined  -."'llllJiiii'.iiJ.!'*'! 

.381 
.934 

82.800 

100.000 

100.  000 

100.000 

100. 000 

100.000 

100.000 

L  Cext.  Blatt.,  F^ruary,  1879. 


'  more  clearly  presenting  the  facts  developed  by  the  examinations 
;  four  kinds  of  sorghum,  the  following  chart  represents  graphically 
i>regoing  results: 

be  observed  how  closely  the  Early  Amber  and  Liberian  corres- 

I  in  their  development,  being  almost  identical,  and  yet  being  clearly 

net  varieties.    It  will  also  be  seen  that  while  these  two  varieties 

a  content  of  sugar  in  their  juices  equal  to  the  average  content  in 

ice  of  sugarcane  by  the  middle  of  August,  the  Chinese  does  not 

this  condition  until  the  last  of  September,  while  the  Honduras 

fnot  reach  this  point  until  the  middle  of  October. 

be  seen  also  that  after  having  attained  approximately  the  max- 
i  content  of  sugar,  this  condition  is  maintained  for  a  lohg  period, 
"  ig  ample  time  to  work  up  the  crop. 

,  doubtless  true  that  had  the  season  been  longer  it  would  have 

[fonnd  that  the  Chinese  and  Honduras,  having  once  attained  tbis 

Bvelopment  of  sugar,  would  also  have  retained  it;  but,  as  is  seen 

chart,  the  heavj^-  frosts  and  subsequent  warm  weather  which 

led  about  November  24  caused  a  rapid  diminution  of  sucrose  in 

[.Tariety,  and  a  corresponding  increase  in  glucose. 

\  converse  of  what  is  found  true  of  tlie  sucrose  is  clearly  shown  as 

t  development  of  the  glucose,  and  it  is  seen  that  a  minimum  quan- 

attained  is  continued  a  long  time,  and  that  this  minimum  is 

[as  low  as  the  average  amount  found  present  in  the  sugar-canes. 

\  obvious  that  the  results  depicted  upon  the  chart  are  not  to  be 

I  entirely  exact,  but  the  general  fact  represented  is  without  doubt 

ttd  with  a  still  larger  number  of  observations  the  approach  to  true 

\  would  be  found  nearer  than  here  represented. 

iJka/b  representing  the  average  per  cent,  of , sucrose  in  sugar-beets 
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is  from  the  results  of  analysis  of  thirteen  specimens  of  sugar-beets  grown 
upon  the  agricultural  college  farm,  Amherst,  Mass.^  and  analyzed  by 
Professor  Goessmann  {vide  Mass.  Agric.  Kept.,  1870-71). 

An  average  of  all  the  examinations  made  of  these  four  sorghums  during 
these  periods  vhen  they  were  suitable  for  cutting  gives  the  following 
results: 

Early  Amber,  from  August  13  to  October  29  inclusive,  15  analyses, 
extending  over  78  days,  14.6  per  cent,  sucrose. 

Liberian,  from  August  13  to  October  29  inclusive,  13  analyses,  extend- 
ing over  78  days,  13.8  per  cent,  sucrose. 

Chinese,  from  September  13  to  October  29  inclusive,  7  analyses,  extend- 
ing over  46  days,  13.8  per  cent,  sucrose. 

Honduras,  from  October  14  to  October  29  inclusive,  3  analyses,  extend- 
ing over  16  days,  14.6  per  cent,  sucrose. 

Besides  the  investigations  above  mentioned,  there  have  been  made  35 
experiments  in  making  sugar  from  corn-stalks,  sorghums,  pearl  millet, 
&c.,  in  all  of  which  there  have  been  used  over  23  tons  of  stalks.  The 
result  of  these  experiments  has  been  to  fully  confirm  all  the  experiments 
not  only  of  the  i)revious  year,  but  also  to  help  towards  the  solution  of 
certain  questions  of  the  highest  iiractical  importance.  In  every  case  it 
has  been  found  that  the  quality  of  the  sirup  obtained  has  been  precisely- 
such  a«  the  previous  analysis  in  the  laboratory  of  the  juice  used  made 
probable.  An  average  of  the  nine  best  sirups  obtained  showed  a  per- 
centage of  cane-sugar  present  equal  to  92.7  of  the  amount  originally 
present  in  the  juice,  while  an  average  of  the  nine  poorest  {i.  6.,  contain- 
ing the  lowest  percentage  of  cane-sugar)  showed  a  percentage  of  cane- 
sugar  present  equal  to  90.1  of  the  amount  present  in  the  juice. 

This  must  not  be  imderstood  to  mean  that  there  has  been  no  loss  of 
sugar  in  the  process  of  manufacture,  as  such  conclusion  would  be  quite 
erroneous,  as  will  be  seen  by  consulting  tables  further  on  in  this  report. 

Below  are  given  the  detailed  results  of  33  experiments  in  the  making 
of  sirups  from  sorghum,  pearl  millet,  and  corn-stalks,  and  analyses  of  the 
juices  from  which  these  sirups  were  made.  These  stalks  were  obtained 
from  neighboring  farmers,  and,  as  will  be  seen,  were  never  in  the  con- 
dition b^t  suited  for  working,  but  the  results  obtained  from  them  are, 
however,  of  great  practical  value,  and  are  given  in  detail. 

The  last  column  represents  the  relative  loss  of  sucrose  in  making  sirup, 
as  compared  with  the  glucose  present,  but  gives  no  indication  as  to  the 
absolute  loss  which  may  have  been  incurred,  and  since  the  economical 
production  of  sugar  largely  depends  upon  the  amount  of  this  loss,  this 
matter  is  discussed  more  fully  in  another  place. 
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The  apparatus  used  in  the  experiments,  besides  a  few  barrels  and 
pails  for  holding  the  juice,  consisted  of  a  copper  tank  of  the  following 
dinlensions:  4  feet  3  inches  long,  2  feet  3  inches  deep,  2  feet  3  inches 
wide;  a  galvanized  iron  pan  9  feet  long,  8  inches  deej),  3  feet  6  inches 
wide.  Tliis  iron  i>an  was  surrounded  by  a  wooden  frame  of  2-inch  plant 
so  as  to  support  the  sides,  and  each  pan  was  placed  in  brickwork  witli 
chimney,  and  so  arranged  as  to  permit  a  fire  to  be  kept  below  it  in  direct 
contact  with  the  bottom.  In  the  case  of  the  copper  tank  the  flames 
played  about  the  sides  also,  so  as  to  heat  the  contents  more  rapidly. 
The  galvanized  iron  pan  was  such  as  could  readily  be  constructed, 
by  any  ordinary  tinsmith  or  mechanic.  The  copper  tank  was  used  for 
defecation  with  lime;  the  galvanized  iron  pan  for  evaporation.  The 
l)rocess,  in  brief,  is  as  follows:  After  topping  and  stripping  the  com  or 
sorghum,  it  was  passed  through  the  mill,  and  when  sufficient  juice  had 
been  obtained  it  was  heated  in  the  copper  tank  to  a  temperature  of 
820  C.=180o  Y.  Alter  tlie  juice  had  reached  this  temperature,  there 
was  added  to  it,  with  stirring,  cream  of  lime,  until  a  piece  of  litmus 
paper  dipped  in  the  juice  showed  a  purple  or  bluish-purple  color.  The 
heat  was  now  raised  to  the  boiling  point,  and,  so  soon  as  the  juice  was 
in  good  ebulition,  the  fire  was  drawn  and  a  thick  scum  removed  from 
the  surface  of  the  juice.  After  a  few  minutes  the  sediment  from  the 
juice  subsided,  and  by  means  of  a  siphon  the  clear  liquid  was  decanted 
off,  leaving  a  muddy  sediment  which  was  equal  to  about  one-tenth  to 
one-twentieth  of  the  bulk  of  the  juice.  It  was  found  that  by  means  of  the 
stopcock  at  the  bottom  of  the  defecator,  it  was  possible  to  draw  off  the 
clarified  juice  more  thoroughly  than  by  means  of  the  siphon,  so  that 
this  method  has  been  adopted  for  removing  the  juice.  It  is  only  neces- 
sary to  collect  in  a  separate  vessel  the  first  portions  of  juice  coming  from 
the  stop-cock,  which  are  turbid,  and  passing  these  through  the  bag  filter 
with  the  sediment.  This  muddy  sediment  was  then  draAvn  off  by  means 
of  a  stop-cock  and  filtered  through  a  plaited-bag  filter,  and  the  clear  fil- 
trate therefrom  was  added  to  the  liquid  previously  siphoned  off.  The 
clarified  juice,  which,  during  tlie  above  oi)eratiou,  is  not  allowed  to  cool 
below  a  temperature  of  00^  C.  or  150°  F.,  was  now  emptied  into  the 
evaporating  pan,  and  there  was  added  to  it,  with  stirring,  a  solution  of 
sulphurous  acid  in  water  until  the  lime  present  was  neutralized,  as  was 
shown  by  the  reddening  of  litmus  paper  when  it  was  dipped  in  the  juice. 
The  evaporation  was  now  hastened  as  much  as  possible,  and  the  juice 
concentrated  to  a  sirup  at  a  boiling  point  of  112^  C,  equal  to  234®  P. 
or  thereabouts.  During  the  close  of  the  evaporation  there  is  great  dan- 
ger of  scorching  the  sirup,  and  this  was  obviated  by  allowing  only  coaJs 
beneath  the  evaporator  and  briskly  stirring  the  sirup  by  means  of  pad- 
dles 8  or  10  iuches  wide.  When  the  sirup  reached  the  density  above 
indicated  it  was  drawn  off  into  wooden  tubs,  the  fire  having  previously 
been  drawn  from  beneath  the  evaporator. 

It  is  doubtless  true  that  many  failures  result  in  securing  a  crystal- 
lizable  sirup  even  from  good  juice,  owing  to  the  operations  of  pressing 
of  the  cane,  defecation,  and  evaporation  being  too  much  protracted.  In 
order  that  those  wishing  to  enter  upon  this  industiy  may  know  what  is 
practically  attainable,  even  with  common  appliances,  the  following  data 
are  given: 

In  experiment  !N'o.  3,  2,107  pounds  of  topped  stalks  of  Early  Amber 
cane  were  pressed  by  tlie  mill  in  3h  hours,  yielding  975  pounds  of  juice. 
The  time  required  for  he^iting  the  juice,  defecation  with  lime,  and 
evaporation  to  sirup  was  5|  hours.  In  order  that  the  inferior  character 
of  the  material  supplied  for  these  exnerimenta  might  be  known,  speci. 
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1  were  taken  from  the  several  lots  of  stalks  in  exi^eriments  Kos.  1, 
13, 4,  and  it  was  found  that  the  average  weight  of  the  stalks  in  these 
kite  was  four  ounces  eaeh. 

in  most  of  the  expeiiments  above  recorded  the  juice  was  raised  to  the 
temperature  of  82^  C.  (180o  F.),  and  then  neutralized  with  milk  of  lime, 
tat  several  experiments  were  made  to  learn  the  effect  produced  by 
neutralization  with  lime  at  difl'ereut  temperatures. 

In  experiment  "So.  4  the  juice  was  divided  into  two  portions,  and  the 
fime  was  added  to  the  one  portion  at  40^  C.  (104o  F.),  to  the  other  por- 
tim  at  2SP  C.  (77o  F.) ;  and  the  portions  were  separately  evaporated  to 
SBop. 

hi  experiment  Xo.  13  the  lime  was  added  directly  after  the  juice  was 
obtamed  from  the  mill,  the  temperature  being  16o  C.  (61o  p.). 
hi  experiment  Xo.  18,  the  lime  wa«  added  at  80^  C.  (116^  F.). 
hi  the  above-mentioned  experiments  the  results  were  entirely  satis- 
firtory,  and  seem  to  indicate  that  the  neutralization  by  means  of  lime 
say  he  effects  at  any  stage  below  82^  (X  No  experiments  were  made 
in  neutralizing  at  higher  temperature  than  82^  C. 

An  experiment  was  also  made  to  determhie  whether  splitting  the 
eaies  before  they  were  passed  through  the  mill  would  increase  the 
pcreentage  of  juice  obtained  from  the  stalks.  One  hundred  pounds  of 
bttttends  of  Honduras  sorghmn  were  split  lengthwise  and  then  passed 
tfcnmgh  the  mill.  Another  parcel  of  one  hundred  i)ounds  of  butts  of 
the  same  variety  of  sorghum,  equal  in  all  resi>ects  to  the  previous  lot, 
wag  passed  through  the  mill  without  splitting  them.  The  results  ob- 
twied  were  as  follows :  Percentage  of  juice  obtained  from  split  stalks, 
51  per  cent  5  percentage  of  juice  obtained  from  unsplit  stalks,  57  per 
cent;  from  which  it  would  appear  that  in  this  case  at  least,  the  previous 
aptittmg  of  the  stalks  occasioned  an  appreciable  loss  in  juice. 

In  plate  27  the  apparatus  used  in  these  exi>eriments  is  figured,  show- 
ing the  relative  position  of  mill,  pans,  &c. 

Two  pans  only  are  represented  as  being  in  use,  viz.,  the  defecating  pan 
^ipon  tlie  left  hand  in  the  wood-cut  and  the  evaporator  upon  the  right 
l»nd.  The  stop-cocks  by  which  the  contents  of  the  defecating  pan  are 
Mnoved  is  not  shown  in  the  plate,  being  concealed  by  the  small  evapo- 
ator  in  front.  A  space  of  about  two  feet  separates  the  brick  work  un- 
teneath  the  several  pans,  permitting  one  to  pass  easily  about  them. 

The  apparatus  represented  in  the  rear  is  used  for  making  sulphurous- 
3ed  solution,  and  consists  of  a  small-sized  hot-water  tank  for  kitchen- 
iMge,  about  40  inches  long  and  10  inches  diameter.  Into  this  powdered 
Attooal  and  oil  of  vitriol  are  put,  and  the  sulphurous  gas  is  passed 
tbnmgh  iron  pipes  into  a  wash-bottle  containing  oil  of  Aitriol,  and  from 
toioeinto  a  baiTel  nearly  filled  with  water.  A  safety  tube  is  connected 
^  the  wash-bottle  to  prevent  any  i>ossible  rushing  back  of  the  water 
flrtothe  generator  in  case  of  the  withdrawiU  of  the  heat.  By  this  ap- 
PMatos  a  barrel  or  two  of  the  solution  may  be  made  in  a  short  time  and 
^  an  exi)euse  not  over  75  cents  per  barrel.  For  two  barrels  there 
^(mkl  be  required  75  pounds  of  oil  of  vitriol  and  7  pounds  of  powdered 
dorcoal. 

A  few  of  the  experiments  made  give  a  reasonable  basis  for  estimating 
tte  probable  yield  of  sirup  and  sugar  to  the  acre ;  and,  therefore,  an 
*IW)ximate  estimate  of  the  cost  of  producing  sugar. 

Below  is  a  tabulate  d  jcsult  of  a  few  of  the  experiments  from  stalks 
pPOWttupon  the  gTOuuds  of  the  deinirtment.  These  stalks  were  grown 
*xow  3  feet  apart  and  in  drills,  and  although  a  good  crop,  there  is  no 
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doubt  but  that  upon  good  land  the  estimated  yield  to  the  acre  could  he 
obtained: 


Vflrietiea. 


Chlnetie  sorghnm 

Libcrian  sorglinm 

Bariy  Amber  florgbam 
nondnnu)  8orj;bum  .... 

Pearl  millet , 

Field  com 


*« 

1! 

Is 

5^ 

I 

y 

5 

u 

'" 

ES 

*- 

•7. 

xn 

u 

ns,  727  ! 

66,  lit  ; 

05,000 

1'7,240  ; 


2,09({  ' 
•J,  472 
*J.100  : 
:i,fi52  1 
I,  HW  I 
1,106  '. 


I 

2.:w7  I 

L'.  609 
*J,615  I 

3,128  1 


3.e73 
:t,  788 
n.66L 
7,537 
4.8C5 
1,807 


The  first  and  second  columns  jjive  the  results  actually  secured,  but 
the  sereral  juices  were  not  in  their  l>e8t  condition  as  compared  mth 
the  results  given  in  the  first  table.  The  third  column  is  the  amount  of 
simp  the  same  weight  of  stalks  would  have  yielded  had  they  been  cut 
at  the  proper  time.  The  juice  obtained  fiw)m  the  stalks  by  the  imper- 
fect means  at  command  of  the  department  was  little  more  than  half  the 
amount  present  in  the  stalks. 

The  fourth  column  represents  the  results  attainable  by  the  use  of  a 
mill  that  would  give  70  per  cent,  of  juice  fipom  the  stalks;  a  result 
which  is  possible,  and  which  is  claimed*  by  manufacturers  of  mills. 

There  is  no  doubt  but  that,  when  the  present  industry  shall  have  se- 
cured the  employment  of  the  capital  and  scientific  ability  which  has 
developed  the  beet-sugar  industry,  even  these  results,  which  may  appear 
extravagant  to  many,  will  be  assured. 

Although,  as  lias  lieen  stated,  these  sirups  were  obtained  i'rom  stalks 
in  which  the  maximum  content  of  sugar  had  not  yet  been  developed, 
they  did,  however,  all  crystalli;5e  well,  and  all  yielded  excellent  sugar. 

At  the  present  the  sugar  hasbeen  separated  from  the  Chinese  sorghum 
sirup  only,  which  yielded  in  the  fii^t  crop  of  crystals  64.7  per  cent, 
of  its  weight  in  sugar;  the  Early  Amber  sirup,  which  yielded  47.5  per 
cent,  of  sugar;  and  from  the  field-corn  sirup,  which  yielded  39.3  per 
cent  of  sugar.  This  latter  exi)eriment  is  worthy  of  especial  mention, 
since  the  result  secured  is  not  only  most  surprising,  but  contrary  to  an 
almost  universal  belief.  The  corn-stalks  used  were  of  three  varieties : 
Lindsay^s  Horse  Tooth,  Improved  Prolific,  and  White  Dent— three 
coarse-growing  white  field  corns.  The  stalks  grew  in  drills  3  feet  apait, 
and  about  9  or  10  inches  apart  in  the  drill.  The  ears  were  plucked  after 
they  had  thoroughly  ripened,  and  the  husks  were  dead  and  dry.  The 
corn  was  plump  and  sound,  and  yielded  at  the  rate  of  69.1  bushels  of 
shelled  com  (50  pounds  to  the  bushel)  to  the  aci'e.  The  stalks  were 
then  topi)ed,  stripped,  and  crushed,  and  the  juice  proved  to  be  the  best 
iuice  yet  obtained  from  cornstalks,  at  any  peiiod  of  growth  or  of  any 
variety. 

Below  are  given  the  results  of  the  examination  of  the  stalks  of  Egjrj). 
tian  sugar-corn,  Honduras  and  Early  Amber  sorghums,  and  the  leaves 
from  the  same.  This  examination  was  made  for  the  purpose  of  deter- 
mining the  loss  of  sugar  in  the  method  employed  in  its  extraction,  also 
to  determine  the  relative  nutritive  value  of  tlie  leaves  and  stalks, 
pressed  and  unpressed.  The  stalks  selected  w^re  split  lengthwise,  so 
that  a  fair  average  might  be  taken,  and  one  half  was  dried  thoroughly 
without  pi-essing,  and  the  other  half  was  passed  through  the  mill,  and  the 
bagasse^  or  pressed  stalks,  carefully  saved  and  dried.  --"^ 
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Varletiet. 
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380 

832 
875 
432 

1.428 

1,390 

399 

651 

905 

116.6 

126.0 
99.0 

100.8 

285.3 

222.7 

99.7 

157.9 

147.8 

m. 

Sj^piian  ax^ju-corn,  one-half  of  4  stripped  stalks,  im- 
yrtgcd  .....                                                      .X     .  .. . 

84.9 

Eovtiaogngar-com.  one-half  of  4  stripped  stalks,  prMsed. 

'^^mriill  «f|irKhm>*l    l**YWi  -  ,  -  .  -  -  -  .  r  ,  .   ,      .  . .  ,  r  r  -  r  - 

4G0 

415 

47.43 

88.7 
7^7 

80.0 

724 

660 

47.91 

84.0 
75.0 

£ufy  Aaiber  sorShnm,  one-half  of  8  stripped  stalks,  un- 

76.7 

lirij  Amber  sorghTmi,  one-half  of  3  stripped  Btalkii^ 

458 

447 

49.39 

83.7 

A  determination  of  the  proximate  constituents  of  the  dried  leaves, 
fitalks,  and  bagasse  is  given  below,  from  which  it  will  appear  that  there 
BtOl  remains  a  large  amount  of  sugar  in  the  bagasse  which  the  process 
employed  failed  to  remove  from  the  cane  or  stalks,  also  that  the  per 
cent  df  starch  compounds  is  greater  in  the  pressed  than  in  the  ud  pressed 
stalks,  and  that  the  percentage  of  nitrogenous  matter  remains  nearly 
the  same.  Since  the  nutritive  value  of  the  pressed  stalks  is  nearly  if 
not  quite  equal  to  that  of  the  unpressed  stalks,  weight  for  weight,  and 
as  they  are  left  in  a  mechanical  condition  suitable  for  their  preservation 
as  green  fodder  by  the  system  of  ensilage,  it  would  appear  desirable 
that  experiments  be  made  leading  to  their  utilization  for  this  purpose. 

hvimate  analyses  of  stalks,  bagasse,  and  leaves  of  sweet  com  and  sorghum,  calculated  to 

the  dry  substance. 
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2.14 
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1.57 
17.07 

1.38 
22.44 

2.04 
31.46 

2.20 

26.27 

L33 
23.16 

3.82 
14.49 

2.78 
21.22 

4.54 

*fd»iwn,ew 

24.77 

AJtBinoidi* 

4.95 

4.81 

C.90 

3.96 

3.87 

6.04 

13.14 

ia43 

1L84 

AM  txtnct,  by  differ. 

«e». . 

5.15 
16.48 
4.46 

6.09 
1».  82 
5.9G 

13.35 
19.10 
3.80 

15.10 
20.66 
8.75 

22.26 
25.00 
4.87 

12.08 
17.98 
15.49 

11.98 
18.51 
14.08 

12.66 

^>idt6ber  ..: 

16.01 
6.05 

20.83 

A*k»lyJ^tHm 

10.44 

-' 

100.00 

100.00 

160.00 

100.00 

100.00 

100.00 

100.00 

loaoo 

100.00 

By  reference'  to  tlie  two  preceding  tables,  it  will  be  seen  that  a  very 
Ivge  percentage  of  the  sugar  was  lost  by  the  method  employed  in  its 
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ITie  amount  of  pugar  in  the  Early  Amber  cane,  dry,  is  to  tlie  amount 
present  in  the  Early  Amber  bagasse,  dry,  as  100  is  to  65.74. 

In  Honduras  cane,  dty  :  Honduras  bagasse,  dry  :  :  100 :  57.08. 

In  Egyptian  sugar-corn,  dry  :  Egyptian  sugar-corn  bagasse,  dry  : :  100 : 
38.75 

As  will  be  seen  from  these  analyses — 

Per  cent 

The  HoDdnras  cane,  fresh,  contained  sugar 7.6*2 

Early  Amber  cane,  fresh,  contained  sn^jar 8,43 

The  Egyptian  sngar-com,  fresh,  contained  sugar 3*94 

While  the  sugar  remaining  in  the  bagasse,  calculated  to  the  fresh  cane  which  pro- 
duced these  bagasses,  gave  as  foUows : 

Per  cent. 

Honduras  sorghum,  sugar «...« 3.49 

Early  Amber  sorghum,  sugar • ^ 3.16 

Egyptian  sugar-corn,  sugar 1.14 

In  other  words,  it  will  appear  that  there  was  occasioned  a  loss  of— 

46.4  per  cent  of  the  sugar  present  in  Honduras  sorghum. 

37.4  per  cent,  of  the  sugar  present  in  Early  Amber  sorghum. 

28.9  per  cent,  of  the  sugar  present  in  Egyptian  sugar-coni. 

The  importance,  therefore,  of  a  good  mill  cannot  be  overestimated, 
and  it  is  desirable  that  efforts  be  made  to  derise  some  process  by  which 
results  approximating  those  obtained  in  the  extraction  of  sugar  from 
beets  shall  be  attained,  since  it  is  obvious  that,  should  the  beet-sugar 
industry  be  conducted  in  so  wasteful  a  manner  as  is  the  production  of 
sugar  from  cane  or  from  sorghum,  this  important  industry  could  not 
survive  a  year,  eveji  in  those  countries  most  favorably  circumstanced  in 
regard  to  the  production  of  beet  sugar. 

Tor  convenience  the  following  results,  which  were  obtained  last  year, 
are  appended,  since  these  experiments  were  only  confirmed  this  year, 
but  the  results  have  not  been  tabulated. 

In  the  experiments  made  with  corn  stalks  the  stalks  were  invariably 
stripped,  the  tops  being  cut  off  at  about  the  second  joint.  The  percent- 
age of  stripped  stalks,  leaves,  and  tops  is  given  in  this  table : 


Corn-stalks. 

Percsentof 

Per  cent  of 
leaves  and 
tops. 

Ko  1 

67.57 
68.69 
67.46 

32.43 

Ko.2 

81.81 

KoB.3and4 

32.54 

Average 

C7.91 

32.09 

In  those  cases  where  the  sorghum  was  stiipped  and  topped  the  fol- 
lowing i)ercentage  of  stiipped  stalks  and  of  leaves  and  tops  was  obtainpd: 


Sorghum. 

Percent  of 

Per  cent  of 
leaves  and 
tops. 

Xo.5 

Nc.G 

72.67 
72.06 

27.33 
27.45 

Avfi'H'ro 

72.61 

27.39 

On  account  of  the  trouble  in  stripping  the  stalks,  experiments  were 
made  with  stalks  unstripped,  the  tops  alone  being  removed,  and  these 
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erpCTiments  api)ear  to  prove  that  this  troublesome  operation  of  strip- 
pg  may  be  avoided  without  any  diminution  of  the  amount  of  juice  or 
of  §agar  obtained  therefrom. 

Below  are  the  results  obtained  from  stripped  and  unstripped  sorghum, 
ealcaiated  to  the  raw  stalks  used. 

Bj  raw  stalks  is  meant  the  stalks  ae  they  were  cut  in  the  field— leaves, 
Gops^and  all. 


Sorgbnai. 


!IUip^  snr^hnm.  two  exporinient«  — 
rterfpped  sorxbam,  five  esperimentA. . 


Averago  per 
o«Bt  of  Juice 
to  »w  at*  Iks. 


85.02 
40.60 


Avotajj^  per 
oent  sirap 
in  JttiMu 


IS.  00 
15. 4T 


IVom  the  above  it  will  be  seen  that  not  only  was  an  increased  amoaat 
of  jnice  obtained,  but  that  this  juice  gave  an  increaaed  percentage  of 
sirap,  and  there  appears  nothing  unusual  in  the  treatment  of  this  juice 
from  the  unstrippe<l  cane,  nor  was  there  any  appreciable  difference  in 
tk  reatliness  of  tlie  sirup  to  cr5^stalli«e,  nor  in  the  character  of  the  sugar 
finally  obtained. 

Although  perhaps  further  experiments  are  desirable  before  consider-* 
ing  this  point  as  settled,  it  would  appear  from  the  above  that  not  only 
w«  stripping  unnecessary,  but  that  it  really  involved  a  loss  in  the 
amomit  of  sugar  to  be  obtained ;  at  least  the  above  results  indicate  a 
diierence  of  twenty  per  cent,  increase  in  product  in  favor  of  the  un- 
stripped cane.  It  is  not  improbable  that  the  above  result  is  due  to  the 
tet  that  the  leaves  in  passing  through  the  mill  tended  to  fill  up  the  in- 
terstices between  the  compressed  cane,  and  thu»  prevented  the  expressed 
jaice  fbom  flowing  through  between  tlie  rolls  with  the  bagasse.  In  case 
<rf  discoloration  by  action  of  moistui-e  or  other  causes,  it  wiD,  however, 
be  advisable,  and  probably  necessary,  to  strip  the  stalks. 

Several  experiments  were  also  made  with  both  corn-stalks  and  sorghum 
to  determine  the  relative  value  of  the  upper  and  lower  half  of  the  stalks, 
vitii  the  results  given  in  the  following  table : 


Com  and  torgfanm. 


Percentaae  of 
joico  to  sUlki. 


Speciflo  grar- 
ity  of  Jmce. 


PercentftM  of 
sirup  in  Jmc«« 


JtMtolka,  batt  enaa,  Ka  3 
^vii«UlkB,  top  enda.  Na  4  . 
Spjmm, butt  ends,  Ka  8  .. 
»fjrBm,  butt  ends,  Na  10. . 
Sat^oai,  to^  eodt,  Ka  9. . . . 
aopUB,  top  ends,  Xa  11 . . . 


29.04 
19.94 
47.49 
41.49 
43.16 
34.09 


1058 
1050 
1059 
1002 
1057 
1059 


14.  tt 
18. 4« 
1&41 
16.47 
14.70 
14.28 


Kos.  8  and  9  were  the  butts  and  tops  of  the  same  stalks,  and  were  cut 
J«»tttfter  a  rain,  as  were  also  Nos.  10  and  11,  from  which  the  rain  had 
fvs^lKffated,  and  the  difference  in  yield  of  juice  and  sirup  between  butts 
aid  tops  is  nearly  constant.  The  increase  in  specific  gravity  of  the 
jnce  from  butts  over  that  from  the  top  is  also  worthy  of  notice. 

From  the  above  table  the  conclusion  from  the  average  results  is  that 
At  proportion,  by  weight,  of  sugar  in  the  lower  half  of  the  stalk  is  to 
tbeaigar  in  the  upper  half  as  follows :  Corn  butts  to  corn  tops  as  169 
to  100;  sorghum  buttfl  to  sorghum  tops  as  131  is  to  100.  As  will  be 
•ift  iy  rrference  to  the  first  table,  the  stalks  of  both  com  and  sorghum 
iifte  above  ezpetiment  w.t^e  divided  almost  equally  by  weight  into 
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butts  and  tops,  so  that  the  above  proportion  fairly  represents  the  prO'-* 
portion  of  yield  of  sugar  in  the  upper  and  lower  half  of  the  cane.  There 
was  a  marked  difference  in  the  appearance  of  the  juice  as  it  Aowed  from 
the  mill  (that  from  the  butto  being  lighter  in  color,  especially  in  tlie  ex- 
periments with  corn),  but  after  clanfication  no  appreciable  difference 
could  be  observed,  nor  was  there  any  difference  in  the  product  exc^t 
the  quantitative  one  above  mentioned,  which  was,  however,  a  marked 
difference.  Also,  there  was  a  marked  difference  in  granulation  in  fEivor 
of  the  juice  from  the  butts. 

The  experiments  of  this  year  (1879)  doubtless  explain  sohie  of  the 
results  of  the  previous  year ;  since  it  is  probably  true  that,  owing  to  im- 
maturity, the  tops  had  not  yet  attained  their  maximum  content  of  sugar. 
A  study  of  the  previous  tables  giving  results  of  the  analyses  of  sorghams 
shows  that  up  to  a  certain  period  the  lower  half  of  the  cane  is  the  best, 
but  that  this  does  not  remain  true  of  the  sorghum,  as  it  does  of  the 
sugar-cane  in  Louisiana,  sinc«  the  sorghum  does  have  time  to  completely 
mature,  which  is  not  true  of  the  sugar-cane  in  our  country. 

In  the  following  table  there  have  been  calculated  from  the  results 
given  of  the  expeiiments  in  the  making  of  sugar  the  following: 

Ist.  The  percentages  of  the  sugar  present  in  the  juices  operated  upon, 
which  were  obtained  in  the  sirup. 

2d.  The  percentage  of  crystallizable  sugar  (sucrose)  present  in  the 
juices,  which  was  obtained  in  the  simp. 

3d.  The  percentage  of  uncrystallizable  sugar  (glucose)  present  in  the 
juices,  which  was  obtained  in  the  sirup. 

4th.  The  percentage  of  crystallizable  sugar  present  in  the  juices,  which 
was  inverted  by  the  process  of  manufacture. 

6th.  The  percentage  of  uncrystallizable  sugar  (glucose)  destroyed  dur- 
ing the  process  of  manufiacture. 

The  presence  of  the  same  relative  proportions  of  crystallizable  and 
uncrystallizable  sugar  in  a  sirup  to  those  present  in  the  juice  from  which 
this  sirup  has  been  prepared,  by  no  means  implies  that  there  has  been 
no  inversion  of  the  crystallizable  sugar;  for  the  destructive  action  of 
an  excess  of  lime  upon  glucose  is  well  known  and  is  not  unfrequently 
made  available  in  tiie  production  of  sugar.  Hence  it  not  unfrequently 
happens  that  the  relative  quantity  of  crystallizable  sugar  in  the  sirup 
may  be  greatly  in  excess  of  that  present  in  the  juice,  even  after  a  large 
quantity  of  the  crystallizable  sugar  has  been  destroyed  by  inversion. 
It  is  only  possible  then  to  determine  the  character  of  the  changes  which 
have  taken  place  in  the  sugars  during  the  process  of  manufacturer,  by 
quantitatively  determining  the  amounts  of  sucrose  and  glucose  in  the 
juices  and  in  the  sirups  prepared  from  them. 

Since,  obviously,  this  is  a  question  of  the  greatest  practical  impor- 
tance, as  bearing  upon  the  profitableness  of  the  production  of  sugar  from 
corn-stalks  or  sorghum,  the  tables  following  wUl  be  studied  with  interest 
by  those  engaged  in  this  production. 

As  will  have  been  observed  in  the  previous  table,  there  is  a  constant 
but  not  uniform  discrepancy  between  the  polarization  of  the  sirups  and 
the  amount  of  crystallizable  sugar  found  present  by  analysis. 

Almost  invariably  the  amount  of  sucrose  found  present  is  somewhat 
in  excess  of  the  amount  indicated  by  the  polariscope,  and  this  variation 
is  such  as  to  forbid  any  supposition  that  it  is  the  result  of  error  in  ob- 
servation or  analytical  work. 

This  explanation  may  be  found  by  consulting  the  following  tables,  by 
which  it  appears  that,  sdthough  there  is  generally  about  the  same  amount 
of  glucose  in  the  sirups  relative  to  the  amount  present  in  the  juice 
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^^leraging  07.1  per  cent),  there  is  stiH  evidence  of  the  destructioD  of 
n  average  of  35  x>er  cent*  of  the  glncose.  This  destruction  of  glucose 
a|»pear8  to  be  compensated,  in  part,  by  the  inversion  of  a  certain  por- 
^  of  the  crystallizable  sugar,  and  this  inverted  sugar  possesses  such 
action  upon  the  polarized  ray  as  to  render  the  results  of  the  polariscope 
isactically  worthless. 

Praeticany,  it  appears  that  the  proportion  of  crystallizable  sugar 
present  in  the  juice,  which  may  be  obtained  in  the  sirup,  depends 
greatiy  upon  tihe  condition  of  the  stalks  when  worked.  For,  as  will  be 
seen,  the  average  amount  secured  in  all  these  experiments  was  buii  77.1 
per  cent.;  still  in  those  sirups  prepared  from  canes  which  were  in  the 
pnfper  condition  the  amount  was  over  90  per  cent,  of  the  crystallizable 
sagai  pr^ent  in  the  juice  operated  upon.  (See  experiments  Nos.  6  and 
7.)  It  is  not  improbable  that  even  better  results  may  be  secured  after 
iinther  experiments  shall  have  perfected  the  process  of  manufioboture ; 
Inl  in  view  of  the  fact  that  such  results  have  been  attained  with  such 
ovde  and  sinaple  apparatus  as  that  employed  in  the  experiments  here 
recorded,  this  result  is  highly  gratifying. 

,    We  may  hope  then  to  secure  in  sirup  90  per  cent,  of  the  crystallizable 
Mgar  pre*?ent  in  the  juice  operated  u]K>n. 
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82.8 
74.7 
83.3 
8&1 
94.4 
02.0 
77.4 
80.5 
91.8 
79L0 
82.1 
80.4 
80.4 
05.6 


66.7 
66.1 
76u0 
80.2 
89.1 
91.7 
67.7 
87.1 
95.7 
69.7 
79.8 
67.6 
68.9 
98.7 


13a  3 
102.1 
106.0 
107.8 
120.9 
103.6 
127.7 
96.5 
90.7 
91.2 
91.3 
114.6 
98.4} 
110.6 


33.8 
33.9 
24.0 
19.8 
10.9 

8.3 
42.3 
12.0 

4.8 
30.3 
2a2 
83.5 
81.1 

1.3 


0.0 
31.8 
18.0 
12.0 


i.7 
14.6 
16.4 

lae 

89.1 
2a9 

lao 

82.6 


87.4 

83.3 

75.5 

68.8 

7L8 

60.7 

76.1 

77.2 

87.2 

82.9 

86.8 

85.6 

90.8 

69.3 

96.7 
103.5 
80.4 
71.3 
96.8 
87.2 
98.3 


16.7 
81.2 
30.3 
22.8 
17.1 
14.4 
30.7 


20.0 
27.7 
49.9 
6L5 
20. 3 
27.2 
32.4 


102.2 
68.3 
7D.2 


102.7 
29.7 
2a8 


102.0 
26.8 
37.5 


70.3 
71.2 


144.5 

188.7 


96.1 
8&4 
118.5 


98.5 
79.2 
110.1 


92.8 
96.1 
133.2 


1.5 

20.8 


Stl^O 


77.5 


93.7 


y^tw^v 


86.5 


77.1 


97.0 


22.5 
"24~2 


S.7 
24.7 


28.3 


84.7 


Ttik  results  ol^Wn^  in  the  experiments  made  with  stalks  from 
St^^raO's  Evergreen  Sweet  Com  are  most  remarkable  and  demand  ex- 
llaatioiL    It  wm  be  seen  that  the  juice  obtained  from  these  stalks 
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gave  in  the  laboratory  excellent  results,  and  promised  a  sirup  of  fine 
tiuality.  By  reference  to  the  tables  it  will  be  seen,  however,  that  these 
sirups  (see  experiments  Nos.  26  and  27)  were  whoUy  abnormal  and  very 
disappointing.  These  stalks  were  cut  in  Frederick,  Md.,  October  11, 
packed  in  a  close  car,  and,  through  an  oversight,  allowed  so  to  remain 
during  oppressively  hot  weather  until  the  15th.  They  were  worked  up 
on  the  Kith,  17th,  and  18th.  Upon  their  arrival  at  Washington  they 
were  found  so  heated  as  to  render  their  removal  from  the  car  even  diffi- 
cult, and  yet,  as  will  be  seen,  the  juice  expressed  from  them  appeared 
of  excellent  quality,  but  every  attempt  to  produce  from  it  a  cryHtalliza- 
ble  sirup  failed,  and  an  analysis  of  the  sirup  showed  that  a  very  large 
percentage  of  the  sugar  had  been  inverted  (in  experiments  Ko8.  26  and 
37),  and  that  the  destruction  of  glucose  in  the  simp  had  been  unusufdiy 
large,  while  the  amount  of  crystallizable  sugar  present  in  the  juice^  and 
recovered  in  the  sirup,  was  less  than  30  per  cent 

A  few  of  the  results  attained  appear  to  be  only  explicable  npon  the 
supposition  that  there  have  been  slight  errors  in  analysis,  but  revision 
of  the  work  fails  to  reveal  such  errors,  and  the  results  are  given  in  ftill 
without  omission,  hoping  that  future  investigation  may  enable  us  to  ^ 
solve  difficulties  which  at  present  appear  irreconcilable. 

Ck>mpariion  of  the  upper  and  lower  halves  of  $orghum-cane$. 

Percent. 

Aver  Age  per  cent,  of  water  in  17  specimens  of  Chinese  sorgLum fops . .  73.  05 

Average  per  cent,  of  water  in  16  specimens  of  Chinese  sorghum butts. .  74.  46 

Average  per  cent,  of  water  in  20  specimens  of  Honduras  sorghum tops..  72.  57 

Average  per  cent,  of  water  in  20  specimens  of  Honduras  sorghum: ..butts..  76.  15 

Average  per  cent,  of  water  in  23  specimens  of  Liberian  sorghum tops. .  71.  67 

Average  per  cent,  of  water  in  23  specimens  of  Liberian  sorghum.... butts..  75.  22 

Average  per  cent,  of  water  in  22  specimens  of  Early  Amber  sorghum . .  .tope. .  72,  73 

Average  per  cent,  of  water  in  22  specimens  of  Early  Amber  sorgh um. butts. .  72.  13 

Average  per  cent,  of  juice  from  10  specimens  of  Chinese  sorghum tops..  45.  17 

Average  per  cent,  of  Juice  from  10  specimens  of  Chinese  sorghum butts. .  49.  89 

Average  per  cent,  of  juice  from  16  specimens  of  Honduras  sorghum.. tops.-  42.  88 

Average  per  cent,  of  juice  from  17  specimens  of  Honduras  sorghum,  but  to..  45.  44 

Average  per  cent,  of  juice  from  13  specimens  of  Liberian  sorghum tope. .  42.  63 

Average  per  cent,  of  juice  from  13  specimens  of  Liberian  sorgnum butts..  44.  50 

Average  per  cent,  of  juice  from  11  specimens  of  Early  Amber  sorghum . .  tops. .  46.  68 

Average  per  cent,  of  juice  from  11  specimens  of  Early  Amber  sorghum .  butto . .  50.  58 
Average  specific  gravity  of  juice  from  17  specimens  of  Chinese  sorghum, 

tops 1.  0725 

Average  specific  gravity  of  juice  from  17  specimens  of  Chinese  sorghum, 

butto 1.0708 

Average  srtecifio  gravity  of  juice  from  21  specimens  of  Honduras  sorghum, 

tops 1.  0602 

Average  specific  gravity  of  juice  from  21  specimens  of  Honduras  sorghum, 

butto L0584 

Average  specific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

tops 1.0753 

Average  specific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

butto f L  0730 

Average  specific  gravity  of  juice  from  22  specimens  of  Early  Amber  sorghum, 

tops 1.  0765 

Average  specific  gravity  of  j nice  from  22  specimens  of  Early  Amber  sorghum, 

butto L0771 

Average  per  cent,  of  solid  matter  in  juice  from  16  specimens  of  Chinese  sor- 
ghum  tops..  IG.  21 

Average  per  cent,  of  solid  matter  in  juice  from  17  specimens  of  Chinese  sor- 
ghum  butto..  16.81 

Average  per  cent,  of  solid  matter  in  juice  from  19  specimens  of  Honduras  sor- 

ghmn tops..  13.85 

Average  per  cent,  of  solid  matter  in  juice  frx)m  20  specimens  of  Honduras  sor- 
ghum  butto..  13.82 
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Per  cent 
i^¥fif;e  per  cent,  of  solid  matter  in  juice  from  23  Rpecimens  of  Liborian  Bor- 

ghcm tops..  IG.Ol 

Arerage  per  cent,  of  solid  matter  in  juice  from  22  specimens  of  Liberian  sor- 

gfacm butts..  16.71 

ATenige  per  cent,  of  solid  matter  in  juice  £rom  19  specimens  of  Early  Arabor 

sorgbum tops..  17.59 

Ivtraffe  per  cent,  of  solid  matter  in  juice  from  21  specimens  of  Early  Amber 

•QT«hmn bulta..   10.75 

ArexsLge  per  cent,  of  water  in  tops,  79  specimens 72.45 

ATera^  per  cent,  of  water  in  butts,  79  specimens 74.51 

ATerage  per  cent  of  juice  from  tops,  50  sjiocimens 43.9(> 

Average  per  cent,  of  juice  from  butts,  51  specimeus 40. 90 

Arerage  per  cent,  of  solids  in  juice  from  tops,  77  specimeus 16. 16 

Average  per  cent,  of  solids  in  juice  from  butts,  80  specimeus 16.02 

Average  specitic  p^avi  ty  of  j nice  from  tops,  84  speci mens 10. 71 

Average  q^^eciiic  gravity  of  juice  from  butts,  84  specimens 10.70 

From  the  above  comparison  it  will  appear  tbat  there  exists  no  marked 
^MTerenee  in  the  amount  of  juice  present  in  the  upper  and  lower  halves 
of  the  caoefi,  nor  in  the  quality  of  this  juice  as  indicated  by  either  the 
relative  specific  gravities  or  the  total  amount  of  solid  matter  present  in 
the  juices. 

But  by  reference  to  the  previous  tables,  giving  the  results  in  detail, 
the  feet  will  appear  in  the  case  of  each  of  the  sorghums  examined  that, 
dnriBg  the  early  sts^es  of  development  of  these  plants,  the  total  sugars 
present  in  the  juices  is  comparatively  low,  often  not  one-third  of  the 
maximum  afterwards  found  in  the  plant,  and  consequently  the  amount 
flf  strap  possible  to  be  made  from  this  immature  cane  is  proportionately 
less  than  that  which  the  same  stalks  would  yield  when  fully  matured. 

It  will  also  appear  that,  during  this  early  and  immature  state  of  the 
plant,  the  relative  amount  of  crystallizable  surgar  (sucrose)  as  compared 
with  the  total  sugars  present  is  much  greater  in  the  lower  half  of  the 
eanes.  This  condition  remains,  apparently,  until  the  seed  has  reached 
the  milky  state,  at  which  time  the  juices  in  both  parts  of  the  plant  ap- 
pear to  be  of  equal  value.  But  it  must  not  be  understood  that  the  maxi- 
mum c<mtent  of  sugar  in  the  plant  has  been  reached  at  this  period  of 
development,  since,  as  will  be  seen  by  the  tables,  this  is  far  from  the 

From  this  period  in  the  plant's  development  until  the  perfect  ripening 
of  the  seed,  the  juices  appear  to  uniformly  increase  in  their  content  of 
crystallizable  sugar,  and  to  decrease  in  their  content  of  uncrystallizable 
sugar. 

Still  later  in  the  history  of  the  plant  there  appears  a  slight  deteriora- 
tion in  the  quality  of  the  juice  irom  the  lower  lialf  of  the  stalk,  and  it  is 
found  generally  to  be  somewhatinferiorto  the  juice  from  the  upper  half. 

It  appears  probable  that  this  deterioration  of  the  juice  from  the  lower 
port  of  the  cane  marks  the  incipient  stages  of  death  and  the  ultimate 
decay  of  the  plant,  the  roots  and  leaves  failing  in  their  office  to  supply 
fte  full  amount  of  nourishment  which  the  plant  requires.  It  begins  to 
feed  upon  itself,  so  to  speak,  and  it  is  to  be  observed  that  at  this  period 
the  off-shoots  from  the  upper  joints  of  the  stalk  begin  a  vigorous  .growth 
nd  appear  to  live  as  parasites  upon  the  parent  stalk. 

It  will  api)ear  also  that  at  the  first  examinations  the  si)ecific  gravity 
of  the  jnices  from  the  lower  half  of  the  cane  is  almost  invariably  greater 
ttaa  that  of  the  juici'S  from  the  upper  halves,  and  that  an  equality  of 
spedfic  gravity  appears  to  indicate  an  equality  between  the  juices  in 
ttdr  content  of  sugar  not  only,  but  in  its  relative  proportions  of  sucrose 
«4glaoofie. 


Digiti 


zed  by  Google 


64 


REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 


Proximate  analyses  have  been  made  of  the  seed  of  two  varieties  of 
sorghum,  the  Early  Amber  and  the  Chineee,  the  results  of  which  are 
ipven  below.  It  will  be  seen  that  this  seed  differs  but  little  in  composi- 
tion from  the  other  cereals,  and  closely  resembles  com,  audit  will  doubt- 
less prove  valuable  as  food  for  farm  stock. 


ConatitaeDt3. 

Soiid^oiD  seeda. 

EarlyAmber. 

Chinese. 

UMttore 

10.57 
L81 
4.60 
l.OI 
•  2.W 
7.U 
LIO 

68.55 
1.46 

0.03 
1.47 
%  95 

A»h 

Frt 

Sosani 

2.70 
*>  64 

AlSumen, fiMoInble  in  alcohol -    -- 

ATbamen, soluble  in  alcohol... 

6.90 

Gam 

7*» 

Starch,  color.  Ax 

70. 17 

Crude  fiber 

L52 

100.00 

100.00 

Moisture  was  estimateil  from  loss  by  drying  at  105^  C.  Ash,  by  sim- 
ple ignition ;  total  albuminoids  from  total  nitrogen  multiplied  by  6.25. 
Under  "  sugars'^  is  given  that  portion  of  the  80  per  cent,  alcohol  extract 
which  was  found  soluble  in  water.  The  insoluble  portion  of  this  alcohol 
extract  included  a  little  red  coloring  matter,  but  otherwise  seemed  to  be 
identical  with  the  "  zein  "  of  maize.  Gum  was  extracted  by  water,  after 
use  of  ether  and  alcohol.  Fat  was  extracted  directly  from  the  sample 
by  absolute  ether ;  it  was  yellowish,  semi-solid,  and  very  much  resembled 
the  fet  similarly  extracted  from  com.  Starch,  color,  &c.,  were  deter- 
mined by  difterence.  In  early  amber  there  wa«  found  64.05  per  cent, 
and  in  Chinese  sofghum  64.74  percent,  of  starch  by  titration,  with  Fell- 
ling's  solution  of  an  acid  extract  made  after  extraction  with  ether,  alcohol, 
and  water. 

Crude  fiber  is  that  portion,  ash  free,  which  still  remains  insoluble 
after  treatment  of  the  sample  Avitli  ether,  alcohol,  water,  dilute  hydro- 
chloric acid,  and  dilute  potassic  hydrate.  It  is  usually  white  or  slightly 
gray,  and  free  from  nitrogen. 

Proximate  analyses  have  also  been  made  of  the  scum  and  sediment 
obtained  in  defecating  the  juice,  with  a  view  of  throwing  light  upon  the 
chemical  character  of  this  important  process. 

The  result  of  the^se  analyses  are  given  below. 


Constituents. 


Liberian 

1    lime  pro- 

cipiUtc. 

Honduras 
lime  pre- 
cipitate. 

Hondaiiis 
skimmings. 

a77 

7.69 

5.73 

21.69 

7.00 

14.30 

17.60 

a95 

14.44 

10.80 

43.96 

15.06 

-3.61 

U.26 

5w08 

0.02 

11.40 

11.10 

22.58 

4.55 

8.05 

-^73 

1Z71- 

5.58 

2.20 

.48 

5.40 

Trace. 

Trace. 

15.  IS 

100.00 

100.00 

100.00 

Moisture 

Ash 

Chlorophyll  and  wax 

Sogars 

Beslns  and  traee  albumen  . . 

Gum    

Albuminoids 

Humus  like  substances,  diff 

Crude  fiber 

Starch  isomers 


The  large  amount  of  ash  in  Liberian  lime  precipitate  and  Honduras 
skimmings  was  due  to  the  presence  of  considerable  clay,  which  had  been 
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B«i  fo  haston  the  clarification  of  the  juice.  Tbere  was  little  or  no  clay 
prft*entin  Honduras  lime  precipitate.  The  claying  seeins  nu^cluinically 
to  have  carrieil  down  a  large  proportion  of  the  albumen  in  the  Liberian 
lime  precipitate. 

Tbe  very  great  difference  in  these  waste  products  is  i>robably  due 
ilmost  wholly  to  differences  in  the  manipuhition  of  the  juices. 

Yen*  probably  there  exists  in  lime  precipitates  a  combined  organic 
acid:  this  will  be  investigated  in  the  futui^. 

Whoever  may  detect  error  in  the  methods  emidoyed,  or  in  the  results 
^ted,  will  confer  a  favor  by  mentioning  the  same. 

It  i*  certainly  most  desirable  that  these  exix^riments  be  cx)ntinued 
opou  a  larger  scale,  and  with  at  least  a  <lozon  varieties  of  sorghum  and 
isx  eqnal  number  of  varieties  of  sweet,  yellow,  and  white  corn. 

At  least  an  acre  of  each  variety  should  be  grown,  and  the  develop- 
fflent  of  each  should  be  watched  through  the  season,  and  when  the 
proper  time  for  working  up  the  crop  has  come,  let  the  acre  be  worked 
ip  for  sugar.  Such  an  experiment  would  require  little  outlay  and  be 
I»o<lactive  of  invaluable  results.  It  would  require  at  least  three  or  four 
assistants  additional  in  the  chemical  laboratory  to  attend  to  the  continu^ 
analyses  of  the  canes,  and  would  necessitate  a  somewhat  larger  appa- 
ratus for  working  up  the  crop. 

The  correspondence  addressed  to  this  division  upon  this  subject  of 
sn«3r  has  steadily  incrciised  until  it  requires  nearly  all  the  time  of  one 
assistant  to  attend  to  it. 

THE  PEKiL^^flJANATE  PKOCESS  FOB  THE  ESTIMATION  OF  SUaAKS  IN 

JUICES. 

1.  Preparation  of  the  jum. 

Usnally  two  stalks  were  selected  for  analysis.  Their  maturity,  aq 
diown  by  the  development  of  blossoms,  seeds,  and  the  color  and  condi- 
ion  of  the  glumes,  was  recorded.    Then  were  noted — 

0*  The  weight  of  the  unstripped  stalks. 

h  The  weight  of  the  stripped  and  topped  stalks,  and,  by  difference, 
He  weight  of  leaves  and  toi>s. 

c.  The  average  length  and  diameter  of  the  stri])ped  stalks. 

These  stripped  stalks  were  then  divided  so  that  tops  and  butts  were 
<rf equal  weight.    Then  was  found — 

i  The  average  length  each  of  tops  and  butts.  The  tops  and  butts 
'fwe  then  sejiarately  analyzed.  Each  by  itself  was  cut  linely  with  a 
liatchet,  and  then  bniised  in  an  iron  mortar.  The  bruised  mass  was 
tlien  placed  in  a  small  bag,  and  submitted  to  a  heavy  pressure  in  an 
onlinary  iron  press. 

The  expressed  juice  was  collected  and  weighed,  and  the  percentage 
cakmlated  to  the  unstripped  stalks  taken. 

The  juice  thus  obtained  usually  was  greenish  from  the  presence  ox 
«Uorophyll.  As  the  plant  mature<l,  the  color  of  the  juices  inclined  to 
tther,  and  in  perfectly  ripe  stalks  (especially  of  the  Early  Amber 
^ety)  the  color  was  red,  from  the  presence,  in  the  central  porticm  of 
^  stalk,  of  a  red  coloring  matter  spaiiugly  soluble  in  ether,  readily 
*«olved  by  80  per  cent,  alcohol. 

Tt^epecJific  gravity  of  the  juice  was  determined  usually  b^  a  pikno- 
■rter.  It  was  found  that  the  rejulings  given  by  an  accurate  li^drome- 
*  aeeorded  well  with  the  specific  gravity  indicated  by  weight,  if  the 
5  Aa 
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juice  was  previously  allowed  to  stand  for  about  half  an  hour,  to  allow 
included  air  to  escape. 

A  weighed  i>ortion  of  the  juice  was  dried,  at  a  heat  not  exceeding 
lOQo  C,  until  two  successive  weights  showed  but  little  variation ;  the 
percentage  of  residue  thus  found  was  stated  as  total  solids  in  juice. 
These  figures  can  be  regarded  only  as  fair  approximations,  for  chemists 
are  well  aware  of  the  difficulties  attending  the  perfect  desiccation  of 
saccbarine  juices.  In  this  connection,  however,  tbe  results  are  valuable 
as  checks  upon  the  sugar  determinations. 

For  determination  of  sugars  in  the  juice  100  c.  c.  were  taken,  and 
made  in  every  case  to  125  c.  c.  by  addition  of  solution  of  subacetate  of 
lead  and  water.  Among  other  substances  precipitated  by  the  treatment 
were  chlorophyll,  albumenoid  matter,  gum,  and  lead  salts  of  the  inor- 
ganic acids  of  the  ash. 

The  liquid  was  filtered  perfectly  clear  through  dry  paper,  and  was 
sometimes  colorless  and  sometimes  amber.  Every  10  c.  c.  of  this  liquid 
represented  8  c.  c.  of  the  original  juice. 

For  the  determination  of  glucose,  10  c.  c.  of  this  filtered  liquor  were 
taken,  and  for  sucrose  6  c.  c. 

The  portion  for  glucose  was  treated  with  considerable  excess  of  Fehl- 
ing's  solution,  and  carefully  heated  on  the  water-bath,  a  thermometer 
being  inserted  in  the  liquid,  which  was  not  allowed  to  rise  above  75^  0. 
At  this  temperature  perfectly  pure  sucrose  does  not  reduce  Fehling's 
solution  in  the  least. 

The  portion  for  sucrose  was  inverted  by  boiling  half  an  hour  with 
slight  excess  of  dilute  hydrochloric  acid.  The  inverted  sugar  thus 
formed  was  then  treated  with  large  excess  of  Fehliug's  solution,  exactly 
as  above  described,  except  that  it  was  not  necessary  to  keep  the  tem- 
perature lower  than  the  heat  of  the  water  bath  (100^  C). 

The  precipitated  red  suboxide  of  copper  was  then  thoroughly  washed 
with  hot  water  by  decantation  and  filtration  (without  aspiration  usually) 
through  fine  paper.  It  was  then  dissolved  in  an  acid  (sulphuric)  solu- 
tion of  ferric  sulphate,  and  the  amount  of  ferrous  salt  determined  by 
titration  with  potassium  permanganate. 

This  method  for  determining  glucose  depends ut>on  the  following  facts: 

1.  That  two  molecules  (3G0  parts  by  weight)  of  glucose  (Cg  Hj2  06)will 
reduce  from  Fehling's  solution  five  molecules  of  cuprous  oxide  (5  Cu2  0). 

3.  That  the  five  molecules  of  cuprous  oxide  thus  precipitated  will  re- 
duce in  acid  sol.  five  molecules  of  ferric  sulphate  (Fe2  (S  O4)  3)  to  form 
ten  molecules  (1,520  parts  by  weight)  of  ferrous  sulphate  (Fe  S  O4)  as 
is  explained  by  the  following  equation: 


I 


5  Oiij  o 
715 


)U3  O  )   .   (  5  Fe^  (S  04)3 )   ,   (  5  H2  S  O4 )   _  (  10  Cu  S  O4 )  , 
parts  i  "^  \  2,000  parts   ( "^  \  490  i)arts  J  ~  )  1,595  parts  )  "*" 

(  10  Fe  S  O4 )   ,    (  5  H2  O  ^ 

\  1,520  parts  )  "^  (  90  parts  ♦ 

The  ten  molecules  of  ferrous  sulphate  thus  formed  will  decolorize  •  nc 
molecule  (310.2  parts  by  weight)  of  potassium  permanganate  (Kj  «iUi 
Og),  thus: 

(  10  Fe  S  O4  I   ,    t  K2  Mua  O3   (   ,    (  8  H,  8  O4  >  _  j  5  Fe,  (B  O4):, »   . 
)  1,520  parts  f  "^  \  310,2  parts  (  "^  )  784  parts  J  -  )  2,000  i)ans  )  "^ 
i  2  Mn  S  O4  )    .    (     K,  S  O4     K    (    B  H,  O    ) 
•    )  302  parts  )  "^  ( 174.2  parts  ^  "*"  ( 144  parts  ( 

By  following  this  explanation,  it  appears  that  two  molecules  of  glu- 
cose are  exactly  rex)resented  by  one  molecule  of  potassium  permauga- 
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Bate,  a«  will  appear  from  the  foUovring,  by  omitting  the  secoad  and  third 
members  of  the  scries.    Thus: 

( 2  Cs  H,2  Og  >       i  5  Cua  O  )  _  4  10  Fe  S  O4 )  _  (  K^  Mn^  Og  ) 
\   300  parts  J  ""  i  715  parts  i  "  \  1,520  parts  jf  ""  \  316.2  parts  i 

In  other  wonls,  316.2  parts  by  weight  of  potassium  permanganate  are 
equivalent  to  360  parts  of  glucose,  or  one  part  of  permanganate  corres- 
ponds to  1.1385  pai'ts  of  glucose.  If,  then,  the  amount  of  permanganate 
decolorized  be  multiplied  by  1.1385  it  will  coirectly  represent  the  amount 
of  glucose  present.  So  much  for  the  theoretical  explanation.  In  prac- 
tice it  is  found  that  each  chemist  must  determine  for  himself  his  titra- 
tion error  by  estimations  made  upon  sugar  of  known  purity. 

This  individual  error  is  due  to  the  ditticulty  in  determining  the  exact 
o^  reaction ;  experience  has  shown,  in  the  course  of  this  work,  that 
the  point  where  the  color  of  the  permanganate  barely  appears  in  the 
rapidly  agitated  liquid  is  nearly  identical  with  the  true  end  reaction. 
Scffiie  operators  carry  the  titration  a  little  further  until  a  faint  rose  tint 
is  permanent  for  about  two  seconds.  Each  man  who  has  done  this  work 
has  carefully  determined  his  titration  error,  and  all  figures  submitted 
have  been  corrected  therefor.  The  iron  solution  works  best  if  veiy 
stiongly  acidulated  with  sulphuric  acid.  The  most  convenient  strength 
for  the  permanganate  solution  is  4.392  grams  to  the  liter,  equal  to  .005 
grams  glucose  for  each  cubic  centimeter. 

In  the  earlier  part  of  these  determinations  it  was  not  considered 
necessary  to  thoroughly  wash  the  precipitated  suboxide  of  copper  before 
dissolving  it  in  the  fen-ic  sulphate  solution.  Careftdly  performed  ex- 
periments, however,  showed  that  washing  was  best,  and  that  the  results 
obtained  on  unwashed  suboxide  would  equal  those  on  the  washed  if 
Budtiplied  by  .9676  for  glucose  and  by  .9438  for  sucrose. 

As  the  results  of  much  careful  work,  it  appears  that  if  the  suboxide 
be  well  washed,  and  if  each  operator  determines  his  titration  error,  the 
determination  of  glucose  by  this  method  is  very  accurate. 

The  amount  of  glucose  found  was  divided  by  the  weight  of  8  c  c.  of 
the  juice  analyzed  for  |>erceutage  of  glucose.  The  sucrose  was  found 
by  subtracting  from  the  total  glucose  after  inversion  the  amount  origi- 
lally  present  in  4  c.  c.  of  the  juice,  and  multiplying  the  remaining  glu- 
cose by  .95.    The  percentage  was  then  calculatoL  iu  the  uaual  way. 

BVQtAR  BEETS. 

Seven  samples  of  beet-roots  in  their  natural  condition  and  one  sample 
of  sliced  and  dried  root  have  been  received  and  tested.  Table  Ko.  I 
fives  the  names  and  addresses  of  senders  and  dates  of  analyses.  No 
information  has  been  received  concerning  the  kind  of  seed  sown,  except 
from  the  sender  of  samples  1,  2,  and  3,  and  none  in  any  case  as  to  fer- 
tilization, cultivation,  or  crops  obtained.  Table  No.  II  gives  the  results 
of  analytical  tests,  and  shows  that  only  two  roots,  samples  1  and  3,  come 
ai>  to  the  requu-ement  for  a  good  sugar-beet,  these  being  the  only  ones 
which  contain  not  less  than  80  per  cent  or  cane  sugar  in  the  soluble 
matter  of  the  juice.  The  juice  of  sample  2  contains  0.8  per  cent,  more 
of  eane  sugar  than  sample  3,  but  also  contains  1.9  per  cent,  more  of  mat- 
ter not  sugar,  thus  bringing  the  proportion  of  cane  sugar  in  the  soluble 
■utter  down  to  73.3  per  cent.,  and  causing  this  sample  to  muk  the  poor- 
M  but  one  in  the  list  in  this  respect. 
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Att(iltf$es  of  sugar  hc€{s» 
I. 


Kiuul>er. 


Scnticr. 


Secdt'r's  aildroHS. 


..    Willlrttnrnhvi'iglit  \  Orwaj^o,  X.  Y April  19,  18S0 \  Imperial 


Dale  received. 


Kind  of  seed 


"VrKliamC^ifA-iit^lit.- do !...".«W>  . 

M'illiamCnrtwrijiljt  * do ...  do. 

i;.  M.  I:jiuV '  IValKM! V.  Kan-* M.irrh  1m.  1  j-^^o 

:  '.'h.ulcs  Jihoiidej* VinoiHiul,  X.  J r»'Ur.irfrv  a.  18+?0.. 

J:.  M.  Ku^s IVabcKly.  Knns Manli  IG,  1*^^ 

;  A.  V.  CoUce rrny,  iuwu Dicciiiber  17, 1679. 


1)0. 

Do. 


11. 


Number. 


i      -  c     •     ^--s 


c    . 


y 


o  o 

lis 
i.y 

1.4 

j.i 


n:i.  7 

47.  II 
04.2 

4ft.  :i 
.%y.  r> 
60.  u  , 


S.5 


14.  n 

ia7 
i».o 

l».7 
U.4 
l».0 
h.9 


£2c3  ' 
»*  S - 


^^ 


2.4  ! 

.}.» 

2.0 

4.3 


7xn 
Ki*-* ; 

7U.  'J 

78.3 
70.7  ' 


ri.0 

6.4  t 

4!  I; 

4.8  • 

Jx3  ' 


1.075  I 
1.067  • 
1.053  ' 
1. 058  ; 
1.063  ! 
1.055  I 
l.COU 


88.  .T 

S8.0 
93.0 
7**.  4 

s.n.  K 

77.0 
b6.0 


Analysis  of  sugarhcct  sliced,  ami  dried. 

From  J.  S.  Pitman,  Providence,  If.  I. 

Water  wiis  added  to  tbe  dried  i)0\vdered  root  iu  quantity  to  uiako  the 

moisture  of  the  material  77.3  i>er  cent.    From  this  mixture  67.9  per  cent. 

of  juice,  fipecific  gravitj'  l.OvSO,  was  obtained,  which  gave,  calculated  to 

the  dry  root— 

Per  cent. 

Sncroso 37.  '21 

Glncoso 1,'M 

The  press-cake  from  the  foregoing  oi>eration  was  exhausted  three 
times  in  succession  with  water,  each  time  an  amount  being  taken  equal 
to  ten  times  the  weight  of  root  taken;  from  tliese  combined  washings 
the  following  results  calculated  to  the  dry  root  were  obtained: 

Per  cciit. 

Sucrose 5<.  ;;<) 

Glucose 0.  16 

The  combined  results  are — 

Water 1>.'J4 

Total  sucro.sit  y5.  .^>l 

Total  glucose !.7i» 

Untlet(^nuined 0^5.  'Ui 

100. 00 
ANALYSE8  OF  31AKLH,  SOIUS,  CLAYS,  ETC. 

Frequent  applications  ai*e  made  to  the  department  i'or  aimlyses  of 
marls,  soils,  clays,  peat,  and  similar  substances,  and  referred  to  this 
division,  and  in  many  cases  the  analyses  have  been  made,  the  ivsnUs  of 
some  of  which  are  given  in  the  following  pages. 

It  is  obviously  impossible  to  comply  with  all  the  <lemands  made  for 
such  work,  and  in  view  of  the  purely  local,  if  not  personal,  character  of 
the  work,  it  hardly  sei'ms  desirable  that  the  limited  foi^ce  iu  the  labora- 
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ton'  should  be  employed  iu  such  analyses.  To  l>c  of  any  value  practi- 
oaliy,  the  analysis  must  l)o  thoroughly  i>errormed,  and  few  are  aware  of 
the  time  reqaire<l  and  labor  involved  iu  making  a  complete  analysis,  and, 
as  will  be  seen,  it  not  infrequently  happens  that  specimens  of  marl,  &c., 
^abmitteil  for  examination  are  quite  worthless,  and  the  time  given  to  theii* 
aualysLs  praetically  lost.  The  same  remark  applies  to  ores,  minerals, 
and  mineral  waters,  of  which  there  are  very  many  si)ecimens  ivceived 
from  all  parts  of  the  countr}*,  generally  from  those  without  much  knowl- 
edge concerning  the  general  character  of  the  specimcits  sent,  which 
ipecimens  almost  always  i)i'ove  worthless. 


CoDBtitacDt^ 

1    Xo.  1. 

Xo.  2, 

Xo.  3. 

Per  rev  t. 
9.  IC 

Xo.  4. 

Xo.  5. 

^at-»r 

Percent. 
J0.8<> 

Pereeti*. 
'J.  OH 

Percent. 
17. 42 

Per  cent, 
10.  C5 

'.>.  IH 

!      n«..5r. 

1        li.  i>o 

53. 32 

L-'tae 

o?.oa 

2.31 

:;.4S 

7.63 
23.  31 

.8« 
.  2f» 

32.34 

2. 40 

45.  (W 

.18 

Maj&»sia. 

lroaos»le. ...... 

2.2A 

10.6<> 

.3-) 

TratM». 

Ahxnioa 

3*J.  CO 

B>ta»?a 

incd)  ?." '  .*.!!]!!..!  1 .' !  .*. 

1         2.W 

BAvve  acid  (comb 

51.49 

CUoriM 

.14 

Tfttco  .. 

Silphano  acid  .. 

PW*?h<wir  acid . 

Traoo  .. 

GH'boBifiaeid  ... 

'        ic.96 

1>.  .'9 

1        90.54 

100. 45 

94.  S9 

D9.fcl 

98.98 

No.  1.— <rr«eD  saud  marl  from  Ideridian,  Mis.«i. 

X'o.  2.— Clay  from  Slarj-laud. 

Tvo.  3.— Clay  from  Potooiac  Terra  Colta  Company. 

Xo.  4.— Kaolin  fiwn  Maryland. 

No.  5.— Kaoliii  from  Virginia. 


ConsUtmnts. 

Xo.  1. 

Xo.  2. 

Xo.  3. 

Xo.  4. 

;    Xo.  5. 

Xo.  6. 

SttdandckT 

IrtiQoiide     .        

Prrrert. 

'•      42.  (;j 

Perr^f. 

42.  G7 

Percent. 
35. 20 

Pf  r  cent. 
2. 00 

Percent. 
SV.  71 

Perctnt. 
65.72 

-Alnsina  

4^84 

Carbonate  of  lime 

:,7.  to 

57.33 

64.71 

98.00 

3.82 

OrsMtc  matter 

2fL44 

Wtt^r - 

4.02 

?boipboTic»cid 

^^«**«  ,           .......... 

.   Trarefl.. 
Train  .s  . . 

Traroj* .. 

Tra<MH  . . 

Tvacert . . 
TrJiTs  .. 

.11 

I  Trac^ . . 

1      HiO.  oo 

100.00 

loaoo 

Xo.  9. 

Per  cei^f. 
02.42 

100.11 

•   Xo.  10. 

Percent. 
1. 52 

100. 00 

100.00 

Xo.  11. 

Percent. 
4.70 

Constituents. 

Xo.  7. 

Percent. 
53.07 

Xo.  8. 

Percent. 

10.50 


Xo.  12. 

And  and  cIav 

Percent. 

83  29 

Irv oxide  . 

Almiiiiia 



Cirhnnat*^  of  Itiiio , - 

4i).a3 



oaoo 

90.99 
1.49 

94.30 

16.71 

Oreinir  mattt^r 

wat^       

8.40 

1.00 

I'^spboric  acid 

Tmct's .. 

:4o 

Ti  aofii . . 
Trac^H  . . 

Tiuros, 

FWtt^a 

Traces  . . 

Traces. 

IW.OO 

100.00 

90.37 

100.00 

100.00 

100. 00 

Xus.  1.  2.  3.  MarlK  from  Kuteii>rirte.  iliss. 
Xo.  4.  Marlfifroni  Union  (bounty.  Floridn. 
Xo.  5.  (ircennand  marl  from  Still  Pond,  Hd. 
Xo.  C.  Soil  "burned"  frora  DiHraul  Swamy. 
Xo.  7.  Marl  from  Culboiiu  Station,  Mirt.4. 
Xo.  i^.  <)rhn»c»n.s  marl  from  Virjjinia. 
Xo.  9.  Marl  from  (Ji^een  Covo  .Springs,  Fla, 
X*iw  10.  LLau'^t4>ue  from  Cedar  Spriui^a,  l^a, 
Xo.  11.  Marl  frum  Manlitee,  Hlch. 
2fu.  12.  Kail  from  BoydtoD,  Vik 


Digiti 


zed  by  Google 


70  REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

SOIL  FROM  SMALL  MANGROVE  ISL.iND,  OFF  THE  FLORIDA  COAST. 
Received  from  Prof.  S.  F.  Ba  rd. 

This  was  a  peaty  mixture,  coTit?>ining  coi'-i flora ble  nndeeomposoil 
wooily  matU^r.  Osviug  to  tliC  small  auiouuc  iticeivcd  a  partial  examina- 
tion ouly  was  made. 

Wat^r  and  volatile  mattor* 22.  Tf^ 

Soluble  iti  nitric  acidt 44.  S''. 

White  saud 3:>. :':» 

100.00 

Tlie  presence  of  so  lar^e  a  quantity  of  pliospliate  of  lime  in  the  above 
sample  appears  to  indicate  an  extensive  depo.sit  ot  this  mineral  in  the 
immediate  vicinity  where  the  sample  was  obtaiucd. 

UNPRODUCTIVE    SOIL. 
From  L.  Allen,  Oak  IliU,  Volusia  Conuty,  Florida. 

The  analysis  of  this  soil  sliows  that  its  barrenness  is  very  likely  due 
to  a  lack  of  constituents  suitable  lor  plant  nourishment,  and  not  to  the 
presence  of  any  injurious  substance. 

It  contains — 

Per  cent 

•  Moistnr© 1.05 

Organic  matter 7.00 

Soluble  in  acid , .      2.60 

Wliiteaand ^ 89.35 

100.00 

PEA.TY  SOIL. 

Received  from  William  W.  Wood,  Jutland,  near  Point  Lookout,  Saint  Mary's  County, 

Maryland. 

A  water  extract  firom  this  soil  bad  an  arid  reaction  and  gave  decided 
reactions  for  •sulphates  and  chlorides  of  iron,  lime.  nui<(nesia,  potash, 
and  soda,  together  with  a  little  organic  matter.  This  water  exti-act 
amounted  to  11.84  per  cent,  of  the  original  soil,  and  consisted  of— 

Sodium  chloride,  NaCl  (common  salt) 15 

PotasBium  chloride,  KCl 46 

Magnesium  chloride,  MgCU 9*3 

Potassium  sulphate,  KiS04 2S)^ 

Calcium  sulphate,  CaS04 1.47 

Iron  sulphate  (copperas),  FeS04 2.-4.". 

Iron  sulphate,  ferric.  Fe«( 804)3 3.0; 

Organic  matter,  by  differeuce C^ 

11.84 

The  large  amount  of  soluble  iron  salts  is  remarkaWe.    They  areinju 
rious  to  crops  exce])t  when  present  in  very  small  quantities.     On  tlie 
other  hand,  the  considerable  amount  of  potash  is  a  favorable  indication. 
It  would  be  best  to  allow  the  air  to  have  free  access  to  this  soil,  so  that 
the  soluble  salts  of  iron  may  become  insoluble  and  harmless. 

•Includes  1. 003  per  cent,  of  nitrogen,  equivalent  to  L  224  per  cent,  of  ammonia  (NH3). 
tlnclu<le9  13.74  per  cent,  of  pho8ph«»ric  acid  (PaOt),  eonivalent  to  30.00  per  cent,  of 
phosphate  of  lime,  (Ca3(P04)s);  also  lome  carbonate  ana  a  trace  of  potash. 
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LEAF  MOLD. 

Received  from  J.  F.  Aiiuoiir,  Mauisteo,  Mich. 

Examined  for  heating  purposes,  gave  as  follows : 
The  sample  was  first  dried  and  pulverized. 

Mr.iPture 8.48 

A*h 17.1K; 

Bitnminous  matter 51.98 

Coke - 21.58 

100  00 

When  dried  the  heating  value  of  this  sample  woidd  he  approximately 
the  same  as  that  of  dry  peat. 

Its  fertilizing  value  is  represented  by  2.10  per  cent,  of  nitrogen,  equiva- 
fcat  to  2.55  i)er  cent,  of  i)otential  ammonia;  a  trace  of  phosphoric  acid 
was  present,  but  no  i)Otash.  As  an  addition  to  a  compost  heap  it  would 
probably  prove  valuable. 

C03OIERCIAL  FERTILIZERS. 

As  in  former  years,  a  considerable  number  of  commercial  fertilizers 
ha.s  been  analyzed  and  re])orts  made  upon  their  value.  Nearly  all  these 
fertilizi*rs  have  had  a  local  reputation,  good  or  bad,  in  the  sections  from 
irhich  they  came,  but  it  seems  hardly  advisable  to  print  their  analyses 
here,  because  they  are  of  interest  to  only  a  very  few  persons.  At  the 
same  time  it  is  very  important  that  the  farmer,  who  is  obliged  to  buy 
fertilizers,  should  thoroughly  understand  what  constituents  give  value, 
and  what  others  merely  add  weight.  It  has  been  found  as  the  result  of 
experience  that  the  following  substances  are  necessary  to  the  plant  that 
it  may  grow  and  matuie  properly. 

I.— NITROGEN. 

It  is  not  proven,  and  it  seems  very  doubtful,  whether  any  part  of  the 
nitrogen  absorbed  and  assimilated  by  plants  is  derived  directly  from  the 
free  nitrogen  in  the  air.  On  the  other  hand,  abundant  evidence  exists 
that  ammoiua,  or  any  substance  which  can  furnish  it,  and  nitrates  have 
direct  and  positive  effei^ts  for  good  on  growing  plants.  Ko  plant  has 
ever  been  examined  which  did  not  contain  a  greater  or  lesser  proportion 
of  nitrogenous  constituents  at  all  stages  of  its  development,  and  in  all 
its  essential  organs.  The  amounts  of  nitrogenous  constituents  vary 
greatly  in  different  families  of  plants,  in  different  members  of  the  same 
fiunily,  and  in  each  individual  at  different  stages  in  its  growth.  Hence 
to  intelligent  discrimination  should  be  made  in  applying  nitrogenona 
fertilizers,  in  order  that  the  necessities  of  the  growing  plant  may  be  sat- 
iified  without  excessive  waste  and  expense  for  the  fertilizer.  Nitrogen 
K8y  be  furnished  to  the  plant  in  three  ways,  viz : 

«.  As  actual  ammonia. 

Free  ammonia  gas  (NH3)  is  liberated  ftom  many  substances  when 
putrefying,  and  carbonate  of  ammonium  ((NH4)2C03)  always  results 
frofin  the  decomposition  of  urine,  stable  manure,  &c.  In  these  forms 
amnonia  has  the  characteristic  pungent  odor  of  ''  hartshorn,"  so  well 
known.  Besides  these  familiar  sources,  the  distillates  from  gas-works 
iBd  those  obtained  in  charring  bones,  &c.,  for  the  manufacture  of  animal 
Aftroottl  ("bone  black"),  furnish  large  quantities  of  ammonia,  which  is 
into  a  white  crystallme  sulphate  ((Nfl4)aS04),  and  thus  fmiushed 
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to  the  trade.  'Jliis  sulphate  of  ainnioniuiii  varies  \n  color  from  pure 
white  to  nearly  black,  according  to  the  quantity  of  tarry  impurities  pres- 
ent. It  hjis  no  odor  when  pure,  and  only  a  sliijlit  tarry  o<lor  when  quite 
impure.  A  pure  sam])le  yields  upon  analysis  25.75  per  cent,  of  ammonia 
gas  (NEIn)  J  commercial  sami)les  are  valuable  just  in  proportion  to  the 
amount  of  ammonia  they  yield  upon  analysis. 

The  following]:  analysis  represents  the  comi)osition  of  a  very  good  com 
mercial  sample: 

Jnahfsis  of  commercial  Qnivionitnu  fiulphate. 

Moisinro,  loss  at  110-  C 23 

Ironoxirto(FeO) 2:^ 

VolatUe  tarry  substances,  l»y  difference 1. 17 

Amiuonia  (NHg) * 25. CT) 

Sulphuric  acid  (SOa) 00.  G4 

Oxygen,  corret»iioudiMg  with  aiumouia 12. 07 

lUO.OO 

These  constituents  were  combined  as  follows: 

Moisture ^ 

Volat  ile  tarry  puhstances 1. 17 

Iron  8ul])hate  (FeS04,  with  trace  Fe^CSO^a) 4.^ 

AmmuuiujH  sulphat*i  ((Nn<):S04) 98. 11 

100.00 

Pix)bably  there  is  no  better  way  of  applying  ammonia  to  the  soil  than 
in  the  form  of  ammonium  sulphau. 

Nitrogen  may  also  be  furnished  to  crops  as — 

&.  Potential  ammonia. 

By  the  term  "potential  ammonia*''  we  understand  that  the  substance 
spoken  of  contains  a  certain  quantity  of  nitroi^en,  which,  under  favorable 
conditions,  may  have  a  food  value  equivalent  to  a  certnin  amount  of 
ammonia.  The  substances  which  contain  nitrop^en  that  may  furnish  this 
potential  ammonia  are  various  both  in  chemical  composition  and.  physi- 
cal form.    Some  of  the  principal  kinds  will  be  enuuierated. 

1. — Excrements. 

Ordinaiy  ham-yard  manure^  if  properly  housed  and  a])plied,  is  one  of 
the  most  valuable  of  fertilizers.  It  is  very  complex  in  its  chemical  com- 
position, but  contains  a  very  considerable  amount  of  nitrogen  in  such  a 
form  as  to  readily  furnish  nitrogen  to  the  growii^g  [)lant.  The  urine  of 
animals  is  also  rich  in  valuable  nitrogenous  matters,  and  when  properly 
applied  will  well  repay  the  cost  for  storage  and  handling.  Besides  these 
common  forms  there  are  a  number  of  localities  in  our  ^southern  States 
where  Ixit  excrements  are  found,  usually  in  caves.  These  excrements  are 
ver\  rich  in  potential  ammonia,  and  have  proven  very  valuable  ft^rtilizers. 
In  the  annual  report  of  this  department  for  1870,  pp.  4i)  to  52,  will  be 
found  several  analyses  of  bat  guano.  A  sample  this  year  received  from 
M.  W.  Townsend,  Austin,  Tex.,  contained  the  following  valuable  con- 
stituents: Total  nitrogen,  11.088  per  cent.,  equivalent  to  13  4(M  percent, 
potential  ammonia;  Potjussi urn  oxide  (K2O),  .91  per  cent.;  and  Insoluble 
Phosphoric  acid  (P2O5),  G.18  per  cent. 

Ovuno  is  another  excrementitious  substance  which  has  been  abundantly 
used  and  with  excellent  results.  It  is  rich  in  nitrogen  in  a  readily  avail- 
able form.  It  should  oidy  be  bought  upon  analysis  of  some  reliable 
chemist,  as  many  inferior  imitations  are  sohl  by  unprincipled  parties. 


Digiti 


zed  by  Google 


'  REPORT   OF   THE   CHEMIST.  73 

Jnahj/fls  of  a  so-caXlcd  ''Ujnaun.'* 

Wafer ll.Or. 

Or^raiiic  aiul  volatile *" 1..  tJ:J. 05 

N»lul>i«»  iu  water  and  acids 51.01 

Sand  and  clay 10.98 

100.00 

Tlie  following?  were  the  valuable  mineral  constituents: 

Per  cent. 

Pbrtiphoric  acid,  soluble  (P.2O5) 5.92 

Phosphoric  acid,  reverted  (P:Or,) C  ^4 

Phoftpboric  acid,  insoluble  (P^Ofi) C.27 

Poiaetiiuin  oxide  (K:0) 2.23 

2. — Animal  and  vegetable  refuse. 

Drie<l  blood,  meat  scraps,  flsh  and  fishoflfal,  gelatine  and  glue  waste, 
the  pomace  left  after  expressing  the  oil  from  castor,  linseed,  and  cotton 
seeds^  are  all  valuable  sources  of  nitrogen.  Very  much  depends,  however, 
upou  their  mechanical  condition,  and  in  estimating  their  value  due  regard 
must  be  had  to  their  fineness,  freedom  from  moisture,  &c. 

Of  very  much  lower  and  more  variable  value  aresuc.h  substances  as  hair, 
▼ool,  aud  shoddy  waste,  clippings  of  hides,  horn  scraps,  &c.  Although 
these  substances  may  furnish,  upon  analysis,  considerable  [wteutial 
ammonia,  their  compact  texture  or  indestructible  character  prevents 
tbem  from  decaying  rapidly  enough  to  be  of  any  marked  value  to  the 
growing  ci-op.    Au  examination  of  shoddy  waste  gave  the  following 

'^Shoddy  icaste.^* 
From  "West  Riding  Shoddy  Works  Company,"  Deweburg,  England. 


ConstituentH. 


M'Jwtarp 

Orxaale  matter f. 


First 
estimation. 


6.07 

89.63 

a  30 


1U0.00 


It  is  very  doubtful  whether  this  would  prove  of  any  direct  fertilizing 
value. 

A  good  many  other  waste  products  arc  used  with  varying  success. 
Great  care  should  be  taken  in  their  selection,  and,  if  possible,  the  opin- 
ion of  an  experienced  chemist  should  be  had.  The  third  form  in  which 
nitrogen  can  b^  ax)plied  to  plantij  is  in  the  form  of  nitrates, 

c.  Nitrates. 

The  only  cheap  nitrate  at  present  used  as  a  fertilizer  is  nitrate  of 
sodium  (NaNO.-,),  commonly  known  as  Chili  saltpeter  or  Chili  niter. 
Its  value-  depends  upon  its  percentage  of  nitrogen.  When  perfectly 
pure  and  dry  this  salt  contains  10.47  per  cent,  of  nitrogen  5  but  in  prac- 
tire  this  amount  is  not  reached,  owing  to  the  presence  of  impurities  and 
to  the  fact  that  this  sjilt  reailily  absorbs  water  from  the  air.  Nitrates 
are  th«5  most  expensive  sources  of  nitrogen. 

II. —POTASH  SALTS. 

Equally  valuable  and  necessary  to  the  growth  of  a  plant  are  salts  of 
90U8h«    They  are  valuable  in  proportion  to  the  amount  of  jiotassium 

'Poteirtial  ammonia  in  organic  matter,  5.40  per  cent. 
tOoDtirinB  of  potential  ammonia,  2.76  per  cent. ;  2.73  per  cent. 
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oxide  (K2O)  they  can  furnish.  Tlie  principal  forms  used  are  wood  ashes, 
in  wlii(;h  the  potash  exists  in  variable  amounts,  chiefly  as  carbonate 
(K2OO3);  chloride  of  potassium  (KCl),  commonly  known  as  "muriate  ot 
potiisli,"  and  sulphate  of  pota^Hsium  (K2SO4). 

These  salts,  when  pure,  contain  the  following  amounts  of  potassium 
oxide  : 

Per  cent,  of  potAsh. 

Potaasinra  carl)onate  contains G8.16 

Potassium  chloride  coutuius 63.17 

Potassium  sulphate  contains 54.08 

The  commercial  salts  are  never  pure,  but  an  analysis  showing  their 
content  in  i)otash  serves  to  fix  their  vahie.  Potassinm  carbonate  is  not 
sold  in  the  markets  to  any  great  extent  excoi)t  for  soap-making.  Applied 
in  moderate  quantities  in  the  form  of  wood-ashes,  it  is  valuable,  but 
used  in  excess,  it  acts  as  a  caustic  injurious  to  plants.  It  is  customary 
to  sell  potassium  oxide  in  the  crude  chloride  ('*  muriate'^)  at  a  somewhat 
lower  rate  than  it  commands  in  the  form  of  sulphate.  There  seems  to  be 
two  reasons  for  this  discrimination:  firstly,  potassium  chloride  can  be 
produced  more  cheaply ;  secondly,  it  is  strenuously  held  by  some  that 
the  effects  of  equal  amounts  of  potash  in  the  forms  of  chloride  and  sul- 
phate are  decidedly  to  the  advantage  of  the  sulphate.  At  the  same 
time  the  Connecticut  Agricultural  Experiment  Station*  has  shown  that 
several  of  the  much-praised  sulphates  were  more  pix)perly  chlorides. 
Whether  this  preference  for  the  sulphate  is  based  upon  facts  or  on 
theory  is  certainly  worth  careful  experimentation,  that  some  definite 
conclusions  may  be  reached. 

in.— rnosPHORic  acid. 

Phosphoric  acid  as  such  is  not  used,  but  it  is  supplied  usually  as  a 
phovsphate  of  lime,  either  in  ground  and  otherwise  prepared  bone  or  as  a 
superphosphate  of  lime  prepared  from  bone,  rock  guanos,  apatite, 
rock  phosphates,  and  phosphatic  marls,  such  as  those  found  abun- 
dantly in  South  Carolina  and  other  portions  of  this  country. 

Phosphoric  acid  (or,  more  strictly,  phosphoric  oxide — P2O5)  exists  in 
fertilizers  in  three  conditions  of  very  different  commercial  and  agricult- 
ural value.  In  the  order  of  their  value  for  fertilizing  purposes  they 
are  known  as  soluble,  revei'ted,  and  insoluble  phosphoric  acid.  These 
will  be  separately  described: 

1. — Soluble  phosphoric  acid, 

Tliis  exists  as  an  acid  phosphate  of  lime  (CaO.2H3Q.P2O6),  and  is 
formed  by  treating  bones  with  a  proper  quantity  of  suliniuric  acid  (''oil 
of  vitriol,"  H2SO4).  This  acid  phosphate  is  freely  dissolved  by  water, 
and  has  been  proven  to  be  more  promptly  useful  than  either  "reverted'* 
or  "insoluble"  phosphates  of  lime. 

2. — Reverted  phosplhoric  aeicL 

This  is  also  combined  with  lime,  but  in  a  different  proportion.  This 
hme  salt  is  represented  by  the  symbol  (2CaO,  H2OP2O5).  Reverted 
phosphate  of  lime  results  from  a  change  that  occurs  upon  long  keeping 
of  the  soluble  phosphate.  It  is  not  soluble  to  any  appreciable  extent 
in  water,  but  in  the  processes  of  analysis  is  dissolved  in  a  solution  of 

*  Annual  Report  Conn.  Agrio.  £xp.  Sta.,  p.  37,  (1879.) 


Digiti 


zed  by  Google 


REPORT  OF  THE   CHEMIST. 


75 


tminoninTn  citrate.  Its  fertilizing?  action  is  believed  not  to  be  as  prompt 
as  is  that  of  soluble  phosphates,  still  it  is  far  more  valuable  than  insoluble 
pho:<.phate. 

3. — Insoluble  phosphoric  acid. 

Insoluble  phosphate  of  lime  (SCaOPcOs)  is  not  soluble  either  in  water 
or  in  aiuuioiiium  citrate  solution.  Its  effect  upon  crops  is  comparatively 
8k>w,  and  its  afrricultural  value  depends  upon  the  condition  in  which  it 
exists,  since  if  in  bones  its  value  is  much  greater  than  in  the  form  of  pul- 
Tcrized  niiueral  phosphate.  , 

SUPERPnOSPHATES. 

Snperphosphates  are  commercial  fertilizers  in  which  all  or  a  part  of 
the  phosphoric  acid  has  been  rendered  soluble  by  treatment  with  sul- 
pharic  acid.  In  a  recent  well-prepared  superphosphate  nearly  all  the 
phosphoric  acid  is  in  a  soluble  condition;  in  practice,  however,  this  is 
osually  not  found  to  be  the  case.  Either  by  improper  methods  of  man- 
Hfacture  or  by  long  keepin^f  part  of  the  phosphoric  acid  becomes  "  re- 
Terted,'*  and  part  occurs  as  "  insoluble."  Hence,  analyses  of  phosphatic 
manares,  to  be  of  value,  should  state  definitely  the  amount  of  each  form 
<rf  phosphoric  acid. 

A  high-grade  superphosphate,  which  had  been  very  carefully  made, 
contained  practically  all  its  phosphoric  acid  in  the  soluble  form.  Anal- 
ysis showed  that  it  amounted  to  15.20  per  cent. 

The  two  following  analyses  show  the  composition  of  ordinary  samples 
4if  ftux^rphosphates. 

Ana hj8es  of  fertllhcrs. 


Conetitaeots. 


No.1. 


Ko.2. 


.  toM  by  drying  at  lioo  C 

Tel^ile  orgsnic  mftttor. 

Snd  tad  cufty  iDsolable  in  acids 

Qxiieaer  iron  and  alumina 

Lise^CaO     

Jlag»««la,Mj5  0 

^     aluK/) 

k,Ka^  

Donim,  KHj  (=  .35  per  cent  nitrogen)* 

S^tfanrie  acid,  so,        

nesfAorle  acid.  S(>Ial>)e .* 

Pkov^berie  acuL  reverted 

*^  cid,  inwlubls «.... 


Total. 


18.87 

12.19 

2.79 

127.60 

7.50 

101 

C.99 

.48 

21.50 
3.  .33 

{ 

29.74 

1.50 

.31 

.10 

Trace. 

.43 

Xoue  free. 

22.72 

9.C8 

6.H3 

1.28 

5.U 

13.90 

2.80 

1.01 

'^   '•  VALUATION  OF  FERTILIZERS. 

The  commercial  valm  of  a  fertilizer  can  be  approximately  dednccd 
from  the  results  of  analysis ;  it  is  chiefly  dependent  upon  the  market 
value  of  the  crude  materials  which  are  used  in  its  manufacture.  The 
Mgrienltnral  value  of  the  same  fertilizer  is  a  variable  quantity,  and  de- 
pcBds  to  a  considerable  extent  ni>on  the  soil  to  which  it  is  ap[»lied,  the 
Beat,  moisture,  and  various  climatic  conditions.  The  same  fertilizer 
Bsider  different  circumstances  may  give  good  or  indifferent  results  which 
fc  justly  be  charged  to  the  fertilizer  alone.    Under  aveiage,  nor* 


*Ttlal  Ditrogen,  .58  per  cent,  equivalent  to  .70  per  cent,  animouia,  of  which  .43  per  cent,  waa  actual 
M.\  Jff  BOT  emu  potential 
tIEttol  aitroj^en,  2.70  per  cent.,  eqnivalent  to  3.28  per  cent.'of  ammonia,  aU  poUntiaL 
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inal  conditions  of  soil,  niinfall,  &c.,  the  commercial  and  agricultural 
values  sbould  correspond  reasonably  well,  but  under  other  tbau  proper 
con<Utions  tlie  agricultural  value  niuH't  be  chiefly  determined  by  experi- 
ment. 

That  the  purchaser  may  be  able  to  estimate  the  commercial  value  of 
a  fertilizer  from  the  results  of  an  analysis  a  table  of  timle  values  is  here 
appended.  It  is  tiiken  fj*om  the  report  of  the  I'onnecticut  Agricultural 
Experiment  Station  for  1870,  p.  18,  and  a]>[)lies  to  the  New  Y'ork  mai- 
ket5.  It  seems  to  be  a  very  just  statement  of  the  virtue  of  those  ingre- 
dients known  to  be  of  fertilizing  value. 

Ti^de-rahtcs  for  1871)  and  lt?0. 

Connecticut  Agricultural  Experiment  Station : 

Cents  ptr  ponnd. 

Nitrogen  in  nitrates  ...i.. •.  20 

Nitrogen  in  ammonia  fialtM 2*i^ 

Nitrogen  in  Peruvian  guano,  fine  steamed  bono,  dried  and  fine  ^i;roun(l  blood,  meat, 

and  fish 20 

Nitrogen  in  line  ground  bono,  horn,  and  wool  dust 1^ 

Nitrogen  in  line  medium  bono 17^ 

Nitrogen  in  medium  bone. 16.> 

Nitrogen  in  coarse  medium  bone IH^ 

Nitrogen  in  coarse  bone,  bom  shavings,  hair,  and  lish  scrap 15 

Phosphoric  acid,  soluble  in  water. V2i 

Phosphoric  acid,  "  reverted,"  and  in  Peruvian  guano 9 

Phosphoric  acid,  ** insoluble,'Mn  fine  bone  aud  tisib  guano 7 

Phosphoric  acid,  "  insoluble,*'  in  ilueroedium  bono (>^ 

Phosphoric  acid,  "insoluble,"  in  medium  bone i't 

Phosphoric  acid,  "insoluble,'' in  coarse  medium  bone 5* 

Phosphoric  arid,  "  insoluble,"  in  coarse  bone,  bone  ash,  and  bone  black 5 

Phosphoric  acid,  " insoluble,"  in  fine  ground  rock  phosphate. ...,# i{^ 

Potash  in  high  grade  sulphate 7^^ 

Potash  in  low  gi-ado  sulphato  and  kainite t» 

Potash  in  muriate'-  or  potassium  chloride „ 4^ 

The  following  values  for  1870-1880  Imve  been  adopted  by  the  Com- 
missioner of  Agriculture  of  the  State  of  Georgia: 

Georgia  ira^c-vahies  for  1879-1880. 

rout;i  pw  i>onD«]. 

Soluble  and  reverb rd  phosphoric  acid,  called  "available  phosphoric  acid'' 12} 

Ammonia IK 

Potash 8 

No  A'alue  is  given  to  insoluble  i>hosphoric  acid,  and  no  distinctions  are 
made  between  actual  and  potential  annnonia.  The  mechanical  condi- 
tion of  the  fertilizer  is  not  recognized  as  all'ecting  it8  value.  The  prices 
are  for  Savannah,  Georgia. 

In  ap])lying  these  prices  multiply  the  per  cent,  of  each  valuable  jngre- 
dient  by  its  price  i)er  pound,  and  this  result  by  twenty.  The  pixxluct 
i^presents  the  value  of  each  ingredient  in  a  ton  (2,000  pounds)  of  the 
fertilizer. 

Accurate  experiment's  are  still  needed  to  ascertain  the  value,  if  any,  ot 
insoluble  phosphoric  acid,  the  comparative  fertilizing  values  of  soluble 
and  revert43<l  phosphoric  acid,  and  the  corapai*ative  values  of  sul))hate 
and  chloride  ("muriate")  of  potash.  It  is  hoped  that  the  government 
may  ])rovide  means  for  the  careful  investigation  of  these  very  important 
que.stions,  the  final  settlement  of  whicli  would  have  a  real  and  gieat 
money  value  to  the  farmers  of  this  country. 
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MISCELLANEOUS. 

BUTTER  AND  OLEOMAEGARINE. 

Bnrfng  tbe  pre«*ent  year,  as  io  the  past,  the  department  has  been 
called  uiioii  to  decide  wbetber  tbe  samples  submitted  for  examiuation 
vere  trae  butter  or  artificial  imitations  thereof.  Several  samples  that 
proved  upon  analysis  to  be  oleomargarine  bad  been  sold  for  veritable 
batter,  whde  others  were  sold  under  theii*  proper  name. 

It  most  iKi  admitted  that  carefully  prepared  oleomargarine  is  superior 
to  poor  butter  as  reg<ards  taste,  o(lor,  and  healthftilness ;  at  the  same 
time  it  is  hardly' probable  that  it  will  ever  be  preferred  to  butter  of  good 
qffidity.  It  cannot  rightfully  be  sold  as  butt^,  but  should  be  disposed 
of  ander  its  proper  name,  "olromargarine,"  in  order  that  consumers  may 
obtain  exactly  what  they  wish.  There  can  be  no  valid  objections  urged 
against  the  manufacture  and  sale  of  good  oleomargarine  if  no  deception 
is  practiced  upon  the  buyer.  This  whole  matter  has  been  thoroughly 
tested  in  English  courts;  the  law  there  makes  it  a  misdemeanor  to  sell 
any  article  of  food,  drink,  or  medicine  under  any  false  or  misleading 
name.  A  law,  carefully  framed,  is  gi'eatly  needed  in  this  country,  where 
adulteration  anil  substitution  are  every  day  practiced. 

The  most  trustworthy  methotl  for  the  analysis  of  butter  and  other 
fats  is  that  originally  proposed  by  Hebner  and  Angell;  it  is  b.ised  upon 
the  fact  that  bntter-fat  contains  from  85.5  to  89.G  per  cent,  of  insoluble 
£itty  acids,  while  animal  fats  procured  from  tissues  contain  fram  about 
QO  to  95.5  per  cent,  of  insoluble*  fatty  acids.  Butter-fat  also  contains 
abput  5  to  G  per  cent,  of  soluble  fatty  acids  (chiefly  butyi  ic  acid)  com- 
bincd  also  with  glycerine  in  the  fat.  For  all  the  best  metliods  for  analy- 
sis of  fats  see  The  x\nalyst  (London),  vols.  I  and  It. 

Eif»ht  analyses  of  butter  and  oleomargarine  will  be  iomid  in  the  de- 
partment reiwrt  for  1878,  p.  135. 

Analyses  of  huttcr  and  ole^ymargariiu;. 


Soldaa—  I     FaU.     .  Casein,  j     Salt.        Water.   '    Total 


I.  Xa2,ycwTork<lairy  ImUftr. 84.11  2.00  3,60;         9.01 

IT.  OI«i!nar;;aTinc.wldasXpwJenM>j'dair>-b«tter,        Sfi.  58  .92  4. 42  i         8.52 

in  tntom.-»r;;3rim\  flrfot  analysis  .-.* '. I        .S7.  :i,">  ,  l.twi         'J.  .''•5  !         8.42 


99.71 
99.41 
100.  OO 


IV.  CHtoaiaz^arino,  second  analysis ■        bT.  62J  .92'         2.01'         $.hQ  10o!o4 


Conatitncnta.  ^\:  j'^"*- 

Vi     tUt.H. 


Jwohibi^  fatly  ac  ids  in  Xo.  1 80.  l.J 

^ablefiutyacidain  No.  2 iHi.m 

i^«*abk  fatty  acids  ill  No.  3 1  H'j.Ti 


ALCOHOLIC  LIQUORS. 

Id  tlie  exJ^Tuination  of  alcoholic  liquors  eheniical  analysis  is  certainly 
^ny  important ;  by  this  means  a  practice<l  analyst  can  determine  in 
wosi  cases  whether  the  sample  is  what  it  pretends  to  be  or  whether  it  is 
*aely  a  mixture  of  raw  spirit  with  various  aromatic  coloring  and  other 
»l»tance8. 

Akobol,  sn*rar,  tannin,  acids,  jelly-forminp:  (pcKstinous)  substances, 
*«tw,  aud  iish  can  also  bo  estimated  with  reasonable  ac<?uracy. 
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At  the  same  time  it  is  hardly  practicable  to  estimate  in  liquors  of  ex- 
cellent quality  those  ethers  which  impart  '*  bouquet,-' and  to  a  great 
extent  value  to  the  sample.  The  trained  senses  of  an  expert  arc  hei'e 
of  more  value  than  the  chemical  analysis.  The  American  market  is 
flooded  with  vile  wines  and  brandies  which  are  in  fi^'t  nothing  but  poor 
raw  whisky,  flavored,  colored,  and  sophisticated  according  to  the  whims 
and  caprices  of  professional  "  improvers." 

The  samples  of  native  wines  that  have  been  analyzed  this  year  have 
not  been  of  first  <]uality.  They  were  not  received,  however,  trom  those 
sections  of  the  country  where  wine-making  has  been  carried  to  its  great- 
est perfection. 

Wines. 


CoDsUtaenU. 

No.  I. 

Per  cent. alGohoL bv  weiebt 

7.4 

Per  cent,  total  acid, aa  tartaric.............. ...  ...... 

.602 

Per  cent  acetic  acid 

Trace. 

Per  cent,  total  rcsidae,  organic • 

1.89() 

Per  cent,  asb - 

.226 

Per  cent,  cane  eagar 

Trace. 

Per  cent,  grape  sugar 

Trac«». 

Pfrcent.  tartaric  aold 

Not  determined. 

Per  cent  tannin  and  extractives 

Kut  delerniin*Mi. 

Specific  gravity 

.  99670* 

Nal 

No.  8. 

&8 

7.2 

.499 

.391 

Trace. 

.310 

1.595 

2.030 

.197 

.2rt0 

Trare. 

.170 

Tracf». 

.360 

Not  determined. 

.14 

Not  detenu intnl 

1.36 

.99250- 

.99299 

•Noe.  1  and  2  at  17. 6o  C. ;  No. 3  at  2».  5°  C. 

Nos.  1  and  2  were  received  from  John  G,  Klein,  Cullman,  Ala.  No. 
1  was  a  very  dark-colored  sample,  and  had  a  pleasant  odor,  due  to  the 
grape  used  (thought  to  be  Ives'  seedliiJg),  but  it  had  a  decidedly  astrin- 
gent after-taste.  No.  2  had  a  light  color  and  no  distinctive  odor,  jior 
was  its  taste  ideasant.  Both  of  these  wines  would  probably  have  been 
improved  by  the  addition  of  a  moderate  amouat  of  sugar  to  the  ex- 
pressed juice;  also  a  less  heavy  pressure  of  the  seeds  and  skins  would, 
to  a  considerable  extent,  have  prevented  the  removal  therefrom  of  the 
tannic  acid  to  which  was  due  the  unpleasant  astriugency  of  the  wine. 

No.  3  was  a  low-grade,  rather  acid  wine,  received  from  T.  J.  Stevens, 
of  Washington,  D.  C.  The  most  noticeable  abnormal  constituent  was 
the  high  amount  of  acetic  acid.  Those  wines  containing  over  20  per 
cent,  of  ace  tic  acid  are  condemned  by  judges  as  *'  soured,'' although  many 
are  sold  of  about  the  character  of  this  No.  3.  The  alcoholic  strength 
of  these  wines  is  low.    None  of  them  gave  evidence  of  adulteration. 

A  number  of  other  specimens  have  been  i^artially  examined,  but  owing 
to  insufBcient  samples  their  analysis  cannot  be  given. 

Samples  for  analysis  should  contain  at  least  a  i)int. 

DistiUed  liquors. 


"Wbisky"  No.  1.*  !     Whislcy  No.  2.* 


97410  (28.6^  C.)!      .92600  (25. 6«  C) 


S{>ecific  gravity 

Per  cent  alcoliol,  by  , 

weight 29.8  "  48.00 

Per  cent  alcohol,  by 

volume 50.00 

Pit  cent  total  residue     8.695  *;  Trace. 

IVr  cent,  tree  acid,  aa  i 

aortic ' ,.. 


•Gin".t 


Brandy,  t 


.93428  (20^  C.)  '      .94000  (21. 5°  C) 


40.50 


48.00 
.05 


.03 


36.00 

43.00 
.08 

.05 


No.  2  was  a  very  raw  whisky  containing  traces  of  fusel  oil.    It  was 
claimed  that  No.  1  was  made  from  this  same  No.  2  by  Some  mysterious 

*  N<)».  1  Hud  2  fioui  T.  n.  Russell,  Wa8biii|cton,  D.  C. 

UiiQ  in  bottle  nl^A»ld  "Hall  6c  Hume,  waehlnsfton, D. C." 

t  Brandy  from  General  Henry  M.  Naglee,  San  Joe^  CaL,  "  vintage  of  1S71,  distillate  of  1072." 

*  Tbl«  roxldtjp  wn^  wll  tintp. 
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im!  secret  process  whereby  all  fiisel-oil  and  harmful  impurities  were  re- 
ffiovcd.  A  careful  examination  showed  that  the  mysterious  addition 
was  iinip,  and  it  is  very  probable  that  No.  1  was  made  from  a  much 
purer  form  of  dilute  si>irit  than  was  No.  2.  The  amount  of  solid  residue 
in  No.  1  was  entirely  without  precedent,  and  the  liquor  could  not  prop- 
«iy  be  called  whisky. 

TLe  "gin"  was  a  vile  mixture  of  raw  whisky  with  considerable  oil  of 
JMiper  and  a  little  tannin.  It  became  very  turbid  when  diluted  with 
an  equal  volume  of  water.  A  veritable  gin,  properly  made  by  distilla- 
tion, should  become  only  slightly  opalescent  when  so  diluted. 

The  brandy  was  a  very  fine  specimen  that  gave  abundant  e\idence 
that  it  was  what  all  brandy  should  be,  viz.,  distilled  from  pure  grape- 
wine.  This  sample  possessed  a  "  bouquet"  and  slight  color  (not  due  to 
caramel)  that  gave  evidence  of  considerable  age,  and  also  of  skill  on  the 
part  of  the  maker. 

IMPROYEB  GREEN  COFFEE  BERRIES. 

There  were  received  from  the  Committee  on  Adulterations  of  the  House 
of  Bepresentatives  six  samples  each  of  natural  coffee  berries,  and  of  the 
same  berries  after  they  had  been  "  improved"  by  being  faced  with  colored 
powders.  They  also  sent  three  powders,  which  it  was  claimed  are  used  to 
give  color,  weight,  and  increased  market  value  to  raw  coffee. 

The  composition  of  these  powders  was  as  follows : 

Orange  Powder. — Chromate  of  lead  ("chrome  yellow"),  1  part; 
ffllphate  of  barium  ("heavy  spar"),  2  parts. 

Black  Powder. — Consisted  wholly  of  burnt  bones  ("crude  bone 
black"). 

Ouve-Green  Powder. — Chromate  of  lead  ("chrome  yellow"),  1 
part;  bone  black,  2  parts;  sulphate  of  barium  ("heavy  spar"),  3  parts. 

Both  the  natui-al  and  the  faced  berries  were  examined  with  the  result 
4»t  every  sample  of  the  "  improved  "  berries  was  found  to  have  been 
treated  with  some  powder  containing  the  same  substances  as  those  in 
the  above  olive-green  powder. 

The  amounts  of  foreign  adulterants  were— 


Per  cent. 

Kal 68 

So.2 19 

Xo.3 08 


Per  cent 
No.  4 64 

No.  5 m 

No.  6 58 


The  "uncolored"  berries  were  what  was  claimed  for  them,  viz.,  free 
from  any  adulteration. 

There  can  be  but  little  doubt  that  these  added  coloring  matters  must 
l^ve  injurious,  and,  probably,  directly  poisonous  to  the  consumer. 
Especially  is  chromate  of  lead  liable  to  be  changed  by  roastinj^,  ko  that 
^  lead  may  be  soluble  in  the  acids  of  the  stomach ;  and  it  is  well  known 
that  soluble  lead  salts  have  a  decidedly  poifc^onous  action. 

Laws  should  be  made  and  vigorously  enforced  making  the  adultera- 
tion of  foods  and  medicines  a  criminal  oltensc.  Wliere  life  and  liealtb 
*w  at  stake  no  specious  arguments  should  prevent  the  speedy  punishment 
of  those  unscru}>nlous  men  who  are  willing,  for  the  sake  of  gain,  to  en- 
toger  the  health  of  unsuspecting  purchasers. 

AN  EXAMINATION  OF   "TUCKAHOE." 

The  name  "Tuoknlioe''  is  thought  to  have  been  the  Indian  name  for 
oread.  It  is  applied  to  a  subterranean  fungus  which  is  found  attached 
to  the  roots  of  dead  trees*  in  Virginia  and  others  of  our  Southern 

'The National  Dispensatory,  lat.  ed.,  p.  864,  states  that  tuckahoe  is  usually  attached 
^tiwiDots  of  fir  treM,  bat  it  is  not  stated  whether  the  trees  are  living  or  dead. 
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States,  and  even  so  far  west  as  Kansas.  Little  doubt  remains  as  to  its 
being  identical  with  the  fungus  commonly  sold  in  China  as  an  article  of 
food,  under  the  reported  names  *'fuh-ling,  pc-fuh-ling,^*  or  "pufuh- 
IxugM 

Fluckiger  cautions  against  confounding  it  with  the  root  of  Smilax 
China  ("China  root")  which  also  grows  in  our  Southern  States,  and  is 
known  in  China  as  "tu-fuh-ling." 

In  Virginia  it  is  said  to  be  commonly  known  as  "  Indian  bread,''  or 
^'  Nigger-head."  The  scientific  names  assigned  by  various  writers  are 
quite  numerous.  That  given  by  Frie^,  Fachyma  cocosy  seems  most 
widely  accepted  at  present.  Torrey,  who  made  the  first  chemical  ex- 
amination, described  it  as  Sderoiium  giganteum. 

Among  other  names  are  the  following :  Fachyma  soliiJuniy  Oken :  P. 
onniferarumy  Horaninou  ;  Lycoperdoncervinumy  Walter;  L.  solidiimy  Gro- 
novius ;  Sclerotium  cocos^  Schwienitz. 

The  first  careful  chemical  examination  of  tuckahoe  was  made  by  Prof. 
John  Torrey,  in  1819.$  He  found  the  fungus  to  consist  almost  entirely 
of  a  hitherto  undescribed  substance — not  starch — which  had  the  prop- 
erty of  forming  a  jelly  when  heated  with  water  and  allowed  to  cool.  To 
this  substance  he  assigned  the  name  '^  sclerotin."  The  later  researches 
of  Braconnot  on  the  jelly-forming  constituents  of  fruits  and  tubers  were 
published  in  1824,§  and  led  to  the  adoption  of  the  term  "pectous  sub- 
stances.'' In  182711  Torrey  republished  his  original  article  with  addi- 
tions, and  demonstrated  that  the  substance  he  had  named  "sclerotiu'' 
was  identical  with  the  "pectic  acid'^  of  Braconnot.  *  In  this  conclnsiou 
he  was  certainly  correct,  as  this  gelatinous  substance  deports  itself  ex- 
actly like  pectic  acid,  as  describeld  in  the  standard  text-books  on  proxi- 
mate analysis.^ 

In  1875  an  analysis  was  made  at  the  Bussey  Institute.**  In  this  an- 
alysis the  gelatinous  subst«.nce  is  spoken  of  as  pectose.  In  most  re- 
spects the  analysis  there  made  agrees  very  closely  with  the  one  here  re- 
l>orted.  Trifling  dillerences  are  to  be  ascribeil  to  the  examination  of 
dijfferent  sami)les. 

Proximate  analyaia  of  ^'TucJcaJioe,** 

Fachyma  cocoa,  Fries. 


Con.titu»t..-  {"^^ClS^^' 


Iiutituti'. 


Moisture  at  110=>  0 '     12.37  34.51 

Ash .24  I  .24 


Albuminoids,  solnblo  in  alcohol  not  in  water .28? 

.515 


1.3d 


Albumiuoifls,  polublo  in  water  not  in  alooliol  , 

Carbohydrates:  i 

Tannin,  like  bubstance,  soluble  in  water '  1.251 

Gum .LuS70.S3|            7:^.73 

Pectic  acitt  by  difterence '  78. 4*J  )            : 

Fatty  8ub8t4\ncc,  soluble  in  gasoline '  .X)                            .'M 

Crude  cellidos© i  5.77                            9.80 


100. 00  '  10a.  00 


*  Fliicklgor  and  Hanbnry's  l^harmacojqrapbia.  tld  cd.,  p.  714,  note  2. 

t  Rev.  M.  J.  Berkeley  **  On  fc?ouio  Tiiberiforra  Vc^«*tabk'  PnKlnctionsfrom  Chinaj"  no- 
ticed in  Amer.  Jour.  Sci.  Arts,  2d  eeries,  vol.  sxvii,  p.  A'Sfi  (1859). 

t  Med.  Repositoiy,  N.  Y.,  vol.  vi,  37,  'M  (18'2l). 

$  Ann.  Chira.  Phys.,  xxviii,  17.*{  (lf?24);  oihers  in  Gmolin's  Handbook,  xv,  401. 

jl  Med.  and  Physical  Jounial,  vi.,  484  (1827). 

•[Prc»cott'M  Pros.  Org.  Anal.,  p,  166  j  Gmolin's  Handbook,  xv.,  403;  Watt*8  Diet. 
Clieni.,  iv,  OTiG. 

•*  BuUcMn  of  the  BnHsey  lustitnte,  1^75,  p.  370. 


Digiti 


zed  by  Google 


REPORT   OP  THE  CHEMIST.  81 

The  most  noticeable  peculiarities  of  thi^  substance  are  the  entire  ab- 
sence of  starch,*  the  comparatively  small  amounts  extracted  hy  sol- 
rents,  the  gelatinous  character  ot  the  cellulose,  and  the  very  small 
amoant  of  albuminous  substances.^ 

No  other  substance  yet  analyzed  has  been  reported  to  contain  so  large 
a  pro]>ortion  of  pectinous  matter:  in  ordinary  fruits,  such  as  are  com- 
monly used  for  making  jellies,  these  pectin  bodies  seldom  amount  to 
ten  per  cent.  Torrey  suggested  that  tuckahoe  in  fine  powder  would 
serve  as  the  basis  for  edible  jellies. 

According  to  Sach's  Botany  "  the  origin  of  colloidal  pectin  ♦  •  4  • 
is  still  unknown."  Its  nutritive  value  seems  also  to  be  entirely  unde- 
cided. The  older  writers  considered  the  pectin  bodies  of  no  value  as 
foods,  while  later  authors  seem  inclinetl  to  give  them  a  value  approxi- 
mating that  of  starch,  it  seems  certain  that  a  diet  of  tuckahoe  alone 
would  not  sustain  hfe,  because  of  the  lack  of  sufiQcient  nitrogenous  ma- 
terials to  repair  the  waste  in  the  animal  tissues;  still  it  might  prove, 
like  onr  farinaceous  articles  of  food,  a  valuable  adjunct  to  highly  nitro- 
genous foods. 

No  better  material  could  be  offered  the  botanist  and  physiologist  than 
is  tuckahoe  for  the  decision  of  two  questions,  viz:  How  are  the  x)ectin 
bodies  formed  in  plants,  and  what  are  their  values  as  foods  ? 

EFFECT  ON  CANE  SUGAR  OF  COOKINO  WITH  FRUIT. 

Two  Posset  apples  were  pared  and  sliced,  covered  with  cane  sugar 
and  baked  for  three  hours  at  a  rather  low  temi)erature.  Then  deter- 
minations were  made  of  the  amounts  of  unchanged  cane  sugar  (*' su- 
crose") and  of  inverted  sugar  ("glucose").  It  was  found  that  tJO.Ol  per 
cent  of  the  cane  sugar  had  been  *' inverted."  This  inverted  sugar 
beiDf:  less  sweet,  it  follows  that  to  get  the  fidl  sweetening  effect  of  cane 
sugar  it  should  be  added  to  fruit  after  cooking  rather  than  before.  It 
is  vo^'  probable  that  all  the  cane  sugar  would  have  been  changed  to 
inverted  biigar  had  the  apples  been  more  tart. 

EXAMINATION  OF  LIGNITE. 

Frofn  "Babv  Mine,"  40  miles  "west  of  Bismarck,  Dak.  Received  from  C.  W. 
Tbompfion,  Bisniai-ck,  Dak. 

Kc4«tare 17.81 

Ash,  Uj^ht  gray 4.67 

Bitmuiuoas  matter 56. 50 

Cuke 21.03 

100.00 

Total  nulphnr  in  coal 1.17  per  cent. 

Total  fiolphuriua^b 24  i)er  cent. 

ANALYSIS  OF  ROCK  SALT. 

From  mine  of  American  Rock  Salt  Company,  Iberia  Parish,  Louisiana. 

Ko^iam  cblorido 9d900 

Calciani  chloride 146 

lUsiirsium  chloride 022 

Cakioui^nlpbato hW 

IsiDlnble  iu  water 014 

Ksittaro Oc<0 


ax).  000 


*Xo  fangne  has  yet  been  hIiowh  to  contniu  Iriu*  slartth.     (SacIi'h  Hotany,  241.) 
tlftont  foDgi  are  highly  nitrogenous. 

6  AO 
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The  above  specimen  was  received  from  Kanger  &  Co.,  Galveston, 
Tex.,  and  is  said  to  lairly  represent  the  whole  dei)oait.  If  this  be  the 
case  the  mine  is  a  very  valuable  one,  as  the  salt  is  of  excellent  quality. 

ANALYSIS  OF  SALTS  FROM  EVAPORATION  OF  LAKE  WATER. 

From  A.  F.  Lewis,  Lake%4ew,  Oreg. 

HoiBture 7.60 

Organic  matfer L88 

In*)1ubl6iu  wfcter 81 

Sodium  cbloride,  Na.  CI.  (common  salf.) 54.88 

Sodium  sulphate,  Na.j  S0.4  (glauber  tjalte) , 5^.02 

Sodium  caiboQate,  Na.jCo.3 (sal soda) 32.86 

100.06 

Another  sample  received  from  C.  Moore,  of  Almota,  Whitman  County, 
Washington  Territory,  had  a  very  similar  composition.  These  alkaline 
waters  are  very  valuable  detergents,  and  are  cheap  sources  of  crystal- 
lized carbonate  of  sodium  (sal  soda),  which  is  one  of  the  most  usefhl  of 
chemicals.  Three  gallons  of  the  Oregon  sample  are  said  to  furnish  one 
pound  of  mixed  salts  ux)on  evax)oration. 

OEES  AiN'D  3UNERALS. 

A  large  number  of  specimens  have  been  received.  In  most  cases  an 
inspection  showed  them  to  be  of  no  value.  A  few  analyses  have  been 
maile,  but  work  of  more  strictly  agricultural  and  general  interest  has 
been  given  the  preference.  A  single  S])ecinien  received  from  Northern 
New  York  has  been  carefully  analyzed,  because  it  appears  to  be  a  new 
mineral,  containing  the  comparatively  rare  elements  thorium  and  urar 
nium.  It  closely  resembles  the  mineral  described  by  Dana  (System  of 
Mineralogy,  p.  413),  under  the  name  Thorite ;  it  differs  chiefly  in  its 
much  larger  content  of  uranium.  The  name  (Jrauothurite  is  xuopoaed 
as  suitable.  ' The  following  are  its  properties :  ^ 

URANO-THOIHTK. 

1.  Color. — Dark-red  brown. 

2.  Lufffer.— Resinous  01  sub- vitreous. 

3.  ^i'V'aik.— YeUowisb  brown. 

4.  Fracture. — Conchoidal.  • 

5.  HardntHi, — About  5.  Scratches  glass  with  difllculty,  but  is  easuy  scratched  by 
the  knife. 

6.  Spedlic  gravity.— A.Vl^ff^ 

7.  Fusibility. — Infusible  before  the  blow-pipe. 

8.  Closed  tube, — ConsidiTable  water ;  residue  rod-brown. 

9.  On  charcoal. — Heated  alone  becomes  brown ;  no  fumc»  or  odor.  With  soda  forma  a 
dark  grayish-brown  bead,  not  magnetic. 

10.  i>aU  of  phosphorus,  on  platinum  wire. — In  both  oxidizing  and  reducing  flames, 
yellowish  while  hot.  light  green  when  cold.    Free  silica  undissolved. 

11.  BoraXy  on  platinum  wire. — In  borh  oxidizing  and  reducing  llames,  yellow  whild 
hot,  pale  amber  when  cold.    Silica  not  all  dissolved. 

In  all  these  preliminary  tests  the  mineral  elosely  resembled  thorite, 
except  in  the  permanence  "of  a  yellow  color  in  the  cold  borax  bead.  The 
subsequent  analysis  showed  that  this  was  due  to  the  larger  amount  of 
uranium  present. 

A  partial  preliminary,  and  a  final  analysis  were  made  with  the  follow- 
ing results : 
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Analysis  of  Urano-lhoriie, 


Constituents.  i"^H^"!'  ^'na^- 


I'^rf  and  combined  water  (HjO) ' 11.31 

Sua'SiO;) I     19.43  V.l?>^ 

Tbri'iDioride  (ThO) 62.51  52.07 

riiBiumosHViUith) I  9.90 

La:  oThlc  (?'»'>> .40  I  .40* 

irMiainm  o\ido  (AhOj) '  .33 

hBoxhle(Fcj(lj)    1 1  4.01 

Cafcra-auside.CaO) 2.34 

lUea«iiiin  oxidf  (MgO) I  .('4 

BoduaoiiUeiNagO) '  .11 


99.95 


PLANTS,    MEDICINAL    AND     POISONOUS. 
EXAMINATIONS  OF  VARIOUS    **LOCO,"  OR  "CRAZY-WKKDS.*' 

FoTBeveral  years  past  the  department  bas  received  numerous  letters 
from  correspondents  in  Colorado,  Kansas,  California,  and  other  Western 
Stat^lriving  information  as  to  the  poisonous  action  upon  horses,  cattle, 
and  sheep  of  various  plants  popularly  known  as  "  loco- weeds,'' or  *^  crazy- 
weeds."  A  considerable  number  of  plants  has  been  received.  Those  most 
^nently  complained  of  have  been  Oxytropis  Lamhertij  Astragahcs  molr 
Kwww,  and  Sophora  sereda.  In  addition,  there  have  also  been  men- 
tiooed,  and  some  samples  also  have  been  obtained  of,  Oxytropis  mulH- 
forUj  Oxytropis  deflexa^  Malvastrum  coccineuniy  and  Corydalis  aurea^ 
variety  ocddentalis. 

The  reiwrts  from  various  correspondents  and  from  widely  separated 
K^oas  agree  closely  as  to  the  injurious  and  frequently  fatal  effect  upon 
ttimaU of  eating  these  "loco  weeds.'' 

llie  habit  of  eating  these  weeds  seems  to  be  formed  because  of  the 
Kaneity,  at  certain  seasons,  of  nutritious  grasses.  All  or  nearly  all  of 
tljcse  plants,  except  Oxytropis^  have  a  bitter,  disagreeable  taste,  yet  after 
tte  habit  has  once  been  fbrmed  the  animals  reject  the  sweetest  grasses. 
AiDODg  the  symptoms  first  noticed  are  loss  of  flesh,  general  lassitude, 
ad  impaired  vision ;  later  the  animal's  mind  seems  to  be  affected ;  it 
ts^mes  often  vicious  and  unmanageable,  and  flesh  and  strength  are 
^  rapidly  lost.  When  approaching  some  small  object  it  will  often 
kap  into  the  air  as  though  to  clear  a  high  fence.  Frequently  in  these 
P^iysms  horses  have  died  from  falling  backward. 

The  time  required  for  these  weeds  to  kill  animals  varies  greatly,  some 
'jiflg  witbiu  three  or  four  days,  others  lingering  for  a  year  or  longer. 
Some  correspondents  state  that  horses  seem  more  susceptible  to  the  in- 
tonce  of  these  plants  than  are  either  cattle  or  sheep ;  others  report  that 
*B  are  effected  similarly. 

There  is  some  difference  of  opinion  as  to  the  real  cause  of  the  diseases 
»«nmonly  attributed  to  "loco."  Some  think  that  the  animals  sutler  not 
»miich  from  direct  poisoning  as  from  lack  of  nutritive  food  and  water, 
lentiou  is  made  of  buttermilk  as  an  antidote,  but  it  seems  not  to  have 
Ftove«l  valuable. 

Mr.  Francis  A.  Wentz,  of  Kinsley,  Kans.,  has  instituted  a  series  of 

pruvings"  of  the  herb  and  seeds  of  Sophora  serecia  and  the  h^rb  of 
^dgalus  moUinsimuft ;  he  hopes  during  the  coming  year  to  establish 
^yond  question  what,  if  any,  parlicnlar  constituents  in  these  plants 
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arc  poisonous  to  doiupstic  animals.  This  department  is  indebted  to  him 
for  nmch  valuable  information  in  re^anl  to  the  action  of  these  plants. 
At  his  request  cai-efal  chemual  examinations  have  l>een  made  of  these 
particular  plants ;  the  work  here  j^fi  ven  is  as  comidete  as  time  will  allow , 
but  a  supplementary  report  will  probably  be  made  during  the  coming 
year. 

Acknowledgments  are  also  due  to  L.  F.  Dyrenforth,  J.  A.  Eddy,  and 
others  for  sampler  and  information. 

BOTANICAL  DESCRIPTION  OF  SOPHOKA  SEUECIA,  NUTT. 
Bv  THK  Botanist. 

The  genus  SopJu)ra  is  characterized  as  follows : 

Calyx  tube  campaDulate :  toeth  bliort.  Petals  nearly  equal :  8toii«lavtl  bronil.  Sta- 
mens'distinct;  anthers  nnitunn,  versatile.  Stylo  incurved:  fcti«nna  mi  note.  PotlsUpi- 
tatc,  terete,  or  sometrhat  compreascd,  thick,  or  coriaceous,  mostly  indehisceut,  several 
seeded,  conwtrieted  bi'tweon  theol>OYoid  or  subgloboso  s»M:*ds,  and  iifiiially  uecklacolike. 
Trees,  shrubs,  or  herbs  :*  leaves  unevenly  pinnate,  with  fmv  or  many  entire,  often  coria- 
e.eous  leaflets ;  stipules  small  or  obsolofo  :  racemes  terminal. — (Brewer  and  Watson  in 
Botany  of  California.) 

The  genus  belongs  to  tlie  natural  oixler  LegumhioMv.  It  embmees 
some  25  species  found  in  different  parts  of  the  world.  In  Xorth  America 
wo  have  four  shrubby  species  or  somC;  becoming  small  trees,  viz.,  Sophora 
tojnentosa^  found  on  the  coast  in  Florida;  i^ophora  f^peciom  and  Sophora 
affiniSj  found  in  Western  Texas,  Xew  Mexico,  and  Mexico ;  and  Sophora 
Arizonka  in  Arizona.  Sophora  Japonica  is  a  middle-sized  tree  of  Japan, 
which  is  in  cultivation  in  many  of  our  cities,  and  is  quite  an  ornamental 
tree. 

We  have  two  native  herbaceous  ]>erennial  species,  viz.,  Sophora  steno- 
phylia  and  Sophora  aerecia^  rangin*>:  from  Colorado  to  Mexico  and  Arizona, 
the  first  named  seldom  reaching  to  Colorado.  Sophora  serccia  is  described 
as  follows : 

Herbaceous,  low,  C  to  1^  inches  high,  more  or  less  silky,  caneacenl ;  stems  ascoudiusr 
or  decumbent,  branching  from  the  bjise;  leaflets  ai)out  til,  elliptic  ur  cuneate  oval,  ii 
to  3  lines  long;  r:u'enies  terminal,  short,  U  to2  inches  lopo-,  ]M*dunclcd;  calyx  gibbons 
at  the  base,  longer  than  the  pedicels,  carapannlate,  r>-tootho«1,  teeth  obtuse,  half  the 
length  of  the  tube ;  corolla  4  lines  long,  banner  reflexed,  petals  of  the  keel  nearly  dis- 
tinct, acuminate,  mncrouate. — (Nuttall.) 

This  specie.s  is  common  on  the  high  ydains  of  Colorado  and  Nebraska, 
extending  into  the  lower  foot-hills  of  the  ]?ocky  ^Mountains.  The  seeds 
of  this  species  are  of  a  yello\\isli  brown  color,  of  an  oblong  shape,  al>out 
one  quarter  inch  in  length  and  half  as  wide,  slightly  flatteuiMi,  with  a 
slender  hilum  or  eye  occupying  two-thirds  the  length  of  the  inner  face  of 
the  seed. 

KXAMlX.VTiOX   «>r  THE   IlKlJU  OF   MH»HuHA  MIUFXXV. 

Ifeccivetl  from  Francis  A.  Wentz,  Kinsley,  Ivans. 

A  proximate  nnalysis  of  the  plant  and  roots  yielded  the  following  re- 
sults : 

1 .  Volatile  oil 23 

ti.  Ciiloroidiy  1 . .  ^ SO 

:5.  Sdfl  yellow  j «-siii - *i.  90 

4.  Impun^  alUalokl 1.  ."^ 

Ti.  Color  and  nifllir*  fu  id 1 .  <>7 

b.  Tannic  acid l.i^-i 

7,  Kxtrnctives,  sol.i]>le  in  "wntrr  nnd  .S)j)ereent.  jiU-oho] i'.ik> 
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?.  Extiuctlve:},  not  reilia^lve<l  by  wator  and  alcohol 1.  (h 

9.  Bi\»wii  hard  resin I.  <>^» 

10.  Albuminoids ;  total  nitrogen  X  *>.'i5 l-l.  1»5 

IL  Acid  extract,  containing  starch  isomor:^  by  difference 15. 58 

12.  Alkali  extract,  not  nitrogenous A.7H 

13.  Gam  and  yellowish  coloring  matter ^.OH 

14.  Crnde  fibre ^....  li>.'1t> 

15.  A^,  solnble  in  water,  1.75 :  soluble  in  acid,  4.15 5.  IK) 

16.  Sand 1.41 

17.  MoiMtiTe >^A^ 

100.00 

The  presence  of  au  alkaloid  in  this  plant  in  appreciable  quantity  is 
eertain,  and  tbe  poisonous  action  upon  animals  which  has  been  reported 
is  very  x^robably  due  to  the  alkaloid  chiefly.  The  following  are  some  of 
its  cbemical  characteristics : 

a.  SoluMlities. — It  is  fi*eely  soluble  in  water,  hot  and  cold  alcohol, 
adds,  alkalies,  and  alkaline  carbonates.  Ether,  benzole,  and  chloroform 
dissoiTe  it  sparingly.    Amylic  alcohol  dissolves  it  freely. 

fc.  Reactions. — ^An  acid  (sulphuric  or  hydrochloric)  solution  was  pre- 
cipitated by — 

1.  Potassic  mercuric  iodide  ("Mayer's  reagent'').  An  abundant  yel- 
lowisb  amorphous  precipitate ;  soluble  in  alcohol ;  less  easily  in  ether. 

2.  Phosphomolybdic  acid  ('^Sonneschein's  reagent '').  An  abundant 
yellowish  precipitate;  soluble  in  ammonia  to  a  greenish-blue  liquid, 
which  fedes  on  boiling  j  acidulption  with  nitric  acid  causes  a  precipitate 
apparently  identical  with  that  first  formed. 

3.  Iodine  in  potassic  iodide.  A  brick-i'ed  amorphous  precipitate,  wh  ich 
becomes  nearly  black  upon  standing  with  excess  of  iodine  solution. 

4.  Tannic  acid  (in  aqueous  solution  to  which  a  little  alcohol  was  added). 
A  gray-brown  precipitate ;  somewhat  soluble  in  acetic  acid. 

5.  Chloride  of  gold.    A  yellowish,  amorphous  precipitate. 

ISo  precipitates  were  obtained  in  acid  solutions  with  platinic  chloride 
or  picric  acid ;  neither  did  picric  acid  precipitate  a  simple  aqueous  solu- 
tion of  the  alkaloid. 

SiDce  these  reactions  were  recorded,  an  examination  of  tlie  seeds  of 
ate  same  plant  has  afiforded  opportunity  for  further  investigation  of  tlie 
properties  of  this  alkaloid.  Reference  is  made  to  the  analysis  of  the 
iceds. 

It  is  i)ossible,  yet  hardly  probable,  that  the  soft,  yellow  resin  (3)  may 
have  some  deleterious  properties.  The  '^  provings''  to  be  made  by  Mr. 
Weotz  may  throw  some  light  upon  this  point.  The  other  constituents 
of  possibly  ii^jurious  properties  are.  probably  included  in  "  Extractives 
soluble  in  water  and  80  per  cent,  alcohol  ^  (^7).  The  chances  are,  how- 
ever, largely  in  favor  of  the  alkaloid  being  the  chief  constituent  of  poi- 
sonous proi)ertie8. 

EXAMINATION  OF  THE  REEDS  OF  SOPKOIt.V  SERECIA. 

Eeceived  from  Francis  A.  Wcntz,  Kinsley,  Kaiifl. 

Tliese  seethe  have  a  taste  much  more  persistent  and  bitter  than  that 
of  the  herb.    The  following  is  a  proximate  analysis : 

L  Yellow  fixed  oil 0.37 

9L  Alkaloid  and  red  colorjfc  matter.., 1.74 

X  Organic  acid  (malic^  and  color 4. 45 

4.  Extractive,  solnble  in  alcohol  and  water 12.  :10 

&  Extractive,  Boliiblc  in  alcohol,  not  sdliibl^  in  water {?3 

C  Own 4.22 


Digiti 


zed  by  Google 


86     EEPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

7.  Albuminoids  (non-alkaloidal  nitrogen  x  6.25) 18. 55 

8.  Starcli  isonicra  in  acid  extract 14. 36 

9.  Extracted  by  alkali  and  acid,  not  starch  or  ui  I ro^enons 13. 46 

10.  Pure  cellulose 8.67 

11.  Liguose  and  color l.»53 

12.  Ash,  soluble  in  water 1.33 

Aftli,  Rolubloin  acid 1.08 

13.  Moisture'.... 8.35 

100.04 

These  seeds  contained  no  organized  stareli  grannies,  bnt,  after  extrac- 
tion with  naphtha,  cMoroform,  alcohol,  and  water,  they  gave  an  amount 
of  glucose,  when  boiled  with  dilute  acid,  equivalent  to  14.30  per  cent,  of 
starch.  The  red  coloring  matter  was  ijresent  in  nearly  all  the  extracts 
in  varying  amounts;  it  seems  to  be  present  in  the  seed  coat,  and  to  be 
somewhat  modified  in  its  solubilities  by  the  action  of  heat  and  reagents. 

The  substances  of  principal  interest  in  this  investigation  are  the  fixed 
ofZ.and  the  alkaloid.  The  malic  acid  probably  exists  in  combination 
with  the  alkaloid. 

EXA^nXATIOX  or  THE  FIXED  OIL. 

A  rather  thin  fixed  oil,  of  a  reddish-yellow  color  and  peculiar  odor. 

Specific  gravity  .9255,  compared  with  water  at  same  temperature 
(20O.5  C). 

Eeaction  neutral  to  litmus  paper. 

Soluble  in  ether,  chloroform,  petroleum,  naphtha,  and  benzole;  spar- 
ingly in  alcohol. 

With  nitrous  acid  no  decisive  reaction  for  elaidin. 

Oono^ntratM  sulphuric  acid  dropped  upon  a  few  drops  of  the  oil 
causes  the  following  changes  of  ex)lor:  Olive-green,  chocolate,  red  brown, 
purplish-brown,  purple. 

Copcentrated  nitric  acid,  lightgieen,  quickly  changing  to  light  yel- 
lowish brown. 

Concentrated  hydrochloric  acid,  no  apparent  change. 

A  careful  determination  of  the  insoluble  fatty  acids  in  this  oil,  by  the 
method  of  Hebner  and  Angell,  gave  v5.62  per  e^nt.  The  gix?atcr  por- 
tion of  these  fatty  acids  seems  to  i»e  linolew  acid,  the  chief  constituent  of 
the  fatty  acids  in  linseed  oil.  This  wa«  proven  as  follows:  A  portion' 
of  the  oil  was  saponified  with  alcoholic  i>otash,  the  alcohol  evaporated 
and  replaced  by  water,  and  the  solution  thus  formed  exactly  neutralized 
by  acetic  acid.  A  single  drop  of  acetic  acid  wa.s  then  ad<led,  and  the 
solution  precipitated  by  normal  acetate  of  lead.  The  precipitated  neu- 
tral lead  soap  was  once  washed  by  decantation  with  hot  water,  carefully 
drained,  and  treated  with  pure  ether.  Kearly  all  of  the  lead  soai)  was  dis- 
solved by  the  ether,  tholiquid  was  filtered,  and  a  portion  of  the  filtrate  was 
evaporated  to  dryness  in  a  tarred  dish  ;  .741  gram  of  the  lead  soap  was 
carefully  ignited  with  sulphuric  acid;  .3100  gram  of  aiiliydrous  load  sul- 
phate was  found,  equivalent  to  .2159  gram  of  metallic  lead,  or  2D.14  per 
cent,  of  lead. 

Thporr.  Pound. 

Lead  linoleate  (Pb.(Ci6H2,02)2) 20.20  %  Pb.  20. 14  %  Pb. 

Soluble  in  ether  gave !  30  14  !  ^^  ^^• 

This  oil  does  not  seem  to  harden  upon  exposure  to  the  air  as  readily 
as  does  linseed  oiL 


Digiti 


zed  by  Google 


BEPOBT  OP  THE  CHEMIST.  87 

EXAMINATION  OF  THE  ALKALOID  IX  THE  SEKDS  OP  80PH0RA  SKUSCLA.. 

Altboogb  abunilant  chemical  evidence  was  obtained  during  the 
progress  of  tbe  analysis  that  both  herb  and  seeds  contained  a  consider- 
able amount  of  a  very  bitter  alkaloid,  still  its  isolation  in  a  pure  form 
was  a  matter  of  considerable  difficulty.  In  the  seeds  it  is  associated 
vith  malic  acid  and  a  yellowish-brown  substance  of  active  reducing 
properties.  From  this  latter  substance  it  seemed  almost  impossible  to 
separate  it,  but  by  adopting  several  expedients  it  was  finally  isolated 
in  what  seems  to  be  a  tolerably  pure  condition.  The  methods  are  given 
ea^actly  as  they  were  applied.  Several  operations  might  be  disi)ensed 
with  in  the  future,  and  a  much  simpler  scheme  devised,  as  the  outgrowth 
of  the  experience  gained. 

SEPARATION  OP  THE  ALKALOID. 

Two  hnndred  and  sixty-eight  grams  of  the  finely  powdered  seeds  wore 
percolated  with  Squibb's  ether  until  apparently  exhausted.  This 
ethereal  extract  contained,  when  evaporated,  the  fixed  oil,  with  a  little 
coloring  matter.  The  seeds  weie  then  dried  and  exti^acted  with  94  per 
«nt.  alcohol,  to  which  had  been  added  6  percent  of  acetic  acid.  When 
the  percolate  no  longer  had  a  bitter  taste  the  treatment  with  alcohol 
was  discontinued.  The  alcohol  was  evaporated,  the  residue  treated 
with  water  and  filtered,  and  the  acid  filtrate  was  precipitated  by  normal 
acetate  of  lead.  A  small  amount  of  a  flocculent,  flesh  colored  precipi- 
tate formed,  which  proved  upon  invesngation  to  be  malate  of  lead,  as- 
sociated with  alittle  coloring  matter.  The  Hltratefrom  thislead  precipi- 
tate was  treated  with  sulphuretted  hydrogen,  filtered,  the  filtrate  con- 
centrated on  the  steam  bath,  with  addition  toward  the  end  of  a  faint 
excess  of  ammonia.  When  well  concentrated  and  nearly  free  from 
ammoniam  acetate  the  liquid  was  acidified  with  sulphuric  acid  and  pre- 
cipitated by  excess  of  potassic  mercuric  iodide  ("  Mayer's  solution^). 
An  abcmdant,  bulky,  amorphous,  yellowish-white  precipitate  was 
formed.  This  precipitate  was  washed  on  a  filter  with  cold  water  until 
the  washings  became  somewhat  turbid  from  dissolved  precipitate.  It 
was  then  suspended  in  water  aiul  treated  with  sulphuretted  hydrogen, 
filtered  from  black  mercuric  sulphide,  and  the  very  acid  filtrate  concen- 
tzated  to  expel  all  free  sulphuretted  hydrogen.  This  liquid  was  then 
precipitated  by  a  solution  of  iodine  in  potassic  iodide.  When  insufficient 
iodine  was  added  for  complete  precipitation  of  the  alkaloid,  the  precipi- 
tate had  a  brick-red  color,  but  with  excess  of  iodine  tlie  i)rocii)itate  was 
voy  nearly  black,  much  resembling  free  iodine  in  color.  This  precipi- 
tate was  washed  with  cold  water  and  tn  ated,  in  presence  of  water,  with 
moffist  silver  oxide.  After  slight  concentration  on  the  water-bath,  the 
liqaid  was  filteretl  from  the  silver  iodide  and  excess  of  silver  oxide. 
The  filtrate  was  deep  wine-red  by  transmitted  light,  and  by  reflected 
hght  had  a  beautiful  and  strongly-marked  yellowish -gieen  fluorescence, 
vhkdi  was  less  evident  ui>on  acidulating  the  liquid  with  sulphuric  or 
hydrochloric  acid. 

The  solution  of  the  alkaloid  was  intensely  bitter;  had  a  distinctly  alka- 
fine  reaction, and  gave  with  reagents  the  following  reactions: 

1.  Hydrates  of  potash,  soda,  and  ammonia  caused  no  precipitates. 

2.  Potassic  mercuric  iodide  (**  Mayer^s  solution  ^)  caused  a  bulky,  floc- 
coIeDt,  yellowish-white  precipitate,  which  dissolved  readily  in  alcohol 
and  less  freely  in  ether. 

3.  PiMJsphomol^ bdic  acid  ("  Sonneschein's  reagent")  caused  a  light- 
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yellow  precipitate,  soluble  in  atninoniato  a  irreenish-blae  solntion;  boil- 
iDjc  gradnally  dissipated  the  color  uutil  it  was  nearly  destroys,  the 
meDiftcus  having  a  lemon-yellow  color,  and  the  liquid  a  very  pale  amber. 
Addition  of  excess  of  nitric  acid  to  this  liquid  caused  an  abundant^  floe- 
culent  jirecipitate  rather  more  yellow  than  before. 

4.  Iodine  in  potassic  iodide  causes  a  brick-red  precipitate^  darkened 
in  color  by  excess  of  iodine. 

6.  Picric  acid  (in  alcoholic  solution)  causes  no  precipitation. 

6.  Infusion  of  galls,  containing  alcohol,  causes  a  grayish-red  precipi- 
tate, pretty  freely  soluble  in  acetic  acid  and  dilute  sulphuric  and  hydro- 
chloric acids. 

7.  Gold  chloride,  with  free  hydrochloric  acid,  causes  a  flocculent 
lemon-yellow  precipitate;  .1336  grams  of  this  precipitate,  previously 
well  washed  with  water  and  dried  at  85oC.,  left  uix>n  ignition  .0400  of 
metallic  gold,  equivalent  to  34.43  per  cent.  A  previously-formed  pre- 
cipitate, of  the  purity  of  which  there  is  moie  doubt,  contained  ShSSper 
cent,  of  gold. 

8.  Platinic  chloride  causes  the  slow  separation  of  a  yellowish  precipi- 
tate which  has  not  been  further  examined ;  in  hydrochloric  solutions  no 
precipitate  is  formed. 

9.  The  alkaline  solution  was  shaken  with  solvents  insoluble  in  water: 
ether,  benzole,  and  chloroform  removed  small  amounts  of  the  alkaloid 
only,  while  amylic  alcohol  remov'ed  it  freely. 

By  comparing  these  reactions  with  those  recorded  for  the  alkaloid  in 
the  herb  of  this  plant,  it  will  be  seen  that  they  are  identical. 

The  remainder  of  this  alkaline  liquid  was  neutralized  with  sulphuric 
acid,  evaporated  and  dissolved  in  absolute  alcohol.  This  liquid  was 
percolated  through  purified  animal  charcoal,  which  removed  all  the  al- 
kaloidal  sulphate.  After  washing  the  charcoal  with  cold  absolute  alco- 
hol, it  was  treated  with  hot  absolute  alcohol,  w^hereby  the  alkaloid  was 
removed  as  a  neutral  sulphate.  This,  when  evajDorated,  left  a  red-brown, 
neutral,  very  hygroscopic  residue  of  exceedingly  bitter  taste.  This  resi- 
due gave  positive  tests  both  for  sulphuric  acid  and  nitrogen.  Hence  it 
is  asserted  that  the  plant  and  seeds  of  tiophora  serecia  contain  a  bitter 
alkaloid.  In  addition  to  the  precipitations  caused  by  the  general  alka- 
loid ref^gents,  the  following  special  reactions  were  obtained  by  treating 
the  solid  sulphate : 

1.  Concentrated  sulphuric  acid,  cold  and  wanned,  gave  a  yellowish- 
brown  color,  becoming  chocolate-brown  on  standing. 

2.  Concentrated  sulphuric  acid  with  potassic  bichromate,  a  prompt 
green  coloration,  due  to  reduction  of  the  chromic  acid  to  clnomic  salt; 
on  long  standing  the  color  became  olive-green. 

3.  Concentrated  nitric  acid  caused  a  lemon-yellow  color,  which  became 
a  little  darker  npon  adding  excess  of  ammonia;  the  same  colors  with 
sulphuric  acid  and  potiissic  nitrate,  and  with  nitric  acid,  followed  by 
hydrochloric  acid. 

4.  Sulphuric  acid,  containing  ammonic  molybdate  ("Froede's  reagent^), 
cold,  yellowish ;  warmed,  becomes  successively  greenish,  green-blue,  and 
finally  deep  indigo-blue. 

5.  Ferric  chloride  (aqueous)  give5  an  orange  coloration  with  the  solid 
alkaloid  sulphate. 

C.  Potassic  ferricyanide,  warmed  in  aqueous  solution  with  the  alkaloid 
sulphate,  becomes  greenish,  and  contains  ferrocyanide. 

7.  Potassic  permanganate  in  aqueous  solution  is  reduced  with  precipi- 
tation of  brown  manganese  oxides. 

8,  Evaporated  and  warmed  with  zinc  chloride  a  browai  to  amber  color 
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appeal^  Fix>ui  the  i^eaotions  with  bicliromatc  (2),  ft'iricyaiiide  (0),  ami 
permangauat^  (7),  it  appears  that  this  alkaloid  is  an  active  reducing; 
a^ut. 

It  seems  very  probable  that  this  alkaloid  is  identical  with  the  ^ophoria 
discovered  by  H.  C.  Wood,  jr.,  in  the  seeds  of  Sopiiora  speciosa.  In  fact, 
a  phjsiological  exi>eriment  npon  a  kitten  gave  exactly  the  same  indica- 
tioiis  as  are  reconled  by  H.  C.  Wood,  jr.,  in  the  American  Journal  of 
Pharmacy,  January,  1878,  page  34,  and  in  the  Philadelphia  Medical 
Times,  Aagust  4, 1877. 

In  a  single  experiment  made  here  the  following  symptoms  were  ob- 
served: To  a  half-grown  kitten  was  given  an  extract  from  the  seetls  con- 
taining not  over  one-fourth  grain  of  the  alkaloid.  Except  excessive  froth- 
ing*  no  decided  effect  was  noticed  until  fifteen  minutes  had  passed ;  then 
a  slight  spasmodic  twitching  of  the  lower  extremities  was  noticed.  Tiiis 
eooUnned  about  half  an  hour,  when  a  second  dose  of  the  same  amount 
was  administered.  This  increased  the  number  and  frequency  of  the 
twitchings,  and  after  a  few  minutes'  vomiting  occurred,  followed  by  par- 
tial stiii>or  and  a  general  nervous  twitching  of  the  whole  body;  there 
aeemed  to  be  no  effect  upon  the  mind,  and  no  delirium  at  any  time, 
lack  of  material  prevented  further  experimentation,  and  the  cat  recov- 
ered fully  in  a  couple  of  hours. 

It  is  hoped  that  a  more  complete  chemical  and  physiological  investi- 
gation may  be  made  during  the  coming  year;  any  results  will  appear  iu 
ihe  next  annual  report.  It  is  hardly  to  be  doubted  that  the  alleged 
poisonoos  effects  of  this  plant  are  due  largely  or  entirely  to  this  alka- 
loid; at  the  same  time  it  is  not  improbable  that  some  medicinal  uses 
nay  be  discovered  which  will  fully  compensate  for  the  labor  of  analysis, 
if  not  for  the  loss  of  cattle  already  iucun-ed  by  our  western  formers. 

PESLDaNABT  BEPOBT  ON  THE  HERB  OF  ASTRAGALUS  MOLLISSIMUS. 
Receiyed  from  Fraucis  A.  Wentz,  Kinsley,  Kans. 
A  proximate  analysis  showed  the  following  constituents : 

L  Moisture 12.28 

1  Aah 6.70 

1  White  wax 1.30 

4.  Chloronhyl  and  fatty  Bubstance 1.23 

5.  Central  resins  a 1.67 

6.  Neutral  resins  d .42 

7.  Acid  resins c... .GO 

K  Organic  acid  and  color 3.77 

S.  Bitter  extractive** 7.89 

Id,  Gum 4.0i 

11.  Albnmiuoids Vt.'tO 

K.  Tannic  acid,  iron  greening 2.41 

n.  Starch  isomers »177 

14.  Acid  and  alkali  extracts,  not  starch  or  nitrogonous,  dlftbrence 11.  ^J 

Vk  Crude  fiber i>3.3d 

100. 00 

The  only  substances  likely  to  pmve  i)oisonons  in  this  plant  are  the 
alkaloid  and  bitter  extractive  (No.  D).  If  facilitii^s  can  bo  had  a 
Iwge  amount  of  this  plant  will  be  treated,  and  the  alkaloid  extracted 

*  Some  reactions  lately  obtained  point  to  the  probable  presence  of  a  very  small 
t  of  an  alkaloid.     Tlii«  alkaloid  scenin  lobe  spariiij^ly  soluble  iu  water.    The 
I  observed  would  indicate  less  than  ^  per  cent,  in  the  plant. 
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aiul  examined.  The  means  at  present  supplied  by  Congress  are  entirely 
iiiadt'fjiiato.  It  is  hoped  also  that  the  provings  institnted  by  Mr. 
Wentz  may  be  ivady  for  reiwrt  in  the  next  annual  report  of  this  depart- 
ment 

PBELIMl^AEY  REPORT  ON  THE  HERB  OF  OXYTEOPIS  IJL3IBBETL 

Received  from  L.  F.  Dyrenfbrth,  Chiexigo,  DL 

The  following  is  a  proximate  analysis : 

1.  Moiiiture 6.70 

2.  A«U,  soluble  in  water 1.06 

Ash,  soluble  in  acids 2.Ji) 

Ash,  combined  silica 37 

4.32 

3.  Sand 3.12 

4.  Chlorophyl,  wax,  resin,  trace  organic  acid 4.36 

5.  Tannin,  iron  greening 1.90 

6.  Glucose 1.61 

7.  Sucrose 1.31 

8.  Eesin,  insoluble  in  ether .54 

9.  Extractive  (not  bitter)  and  color 6.16 

10.  Gnm 3.90 

11.  Starch  isomers 9.61 

12.  Substances,  not  nitrogenons,  extracted  by  acid  and  alkali 20. 64 

13.  Albuminoids 10.  «5 

14.  CeUulose 24.6G 


99.68 


Water  removes  from  an  alcoholic  extract  of  t'lis  plant  a  nnml>er  of 
substances  (Nos.  5,  G,  7,  9),  which,  taken  to^jether,  have  a  sweet,  not 
unpleasant  taste,  which  may  account  for  the  prefeieuee  shown  by  animals 
for  this  weed  over  the  various  grasses  which  grow  with  it.  The  extract- 
ive (No.  9)  seems  to  contain  a  very  small  amount  of  an  alkaloid,  agree- 
ing, so  far  as  examined,  with  the  one  present  in  Astragalus  vwUissimvs. 
Miss  Catharine  M.  Watson,*  in  1870,  examined  this  alkaloid  of  Oxytropis 
Lamberii  and  reported  it  to  be  a  brownish,  waxy  substance,  sparingly 
soluble  in  water,  rea<lily  dissolved  by  dilute  acids,  and  readily  soluble 
in  alcohol,  chloroform,  and  ether.  *Uts  ethereal  solution  had  a  dis- 
agreeable odor,  a  yellow  color,  and  a  deep  blue  fluorescence.^  Its  solu- 
tion in  dilute  acids  "gave  precipitates  with  potassic  murcuric  iodide, 
metatungstic  acid,  phosphomolybdic  acid,  and  solution  of  iodine  in  iodide 
of  potassium."  For  full  particulars  see  the  original  paper.  Some  physi- 
ological experiments  then  made  led  to  the  conclusion  that  the ''dried 
ground  root  possesses  no  poisonous  properties.'' 

From  the  additional  work  done  at  this  dei)artment  it  seems  probable 
that  the  deleterious  ellects  observed  from  animals  eating  this  plant  may 
be  due  piincipally  to  the  fVict  that  the  sweet  taste  causes  cattle  to  reject 
more  nutritious  food,  and  strive  to  subsist  upon  the  Oaiftropis  only. 
This  plant  is  mechanically  a  very  untit  substance  for  foml,  being  of  a 
tough,  fibrous,  and  indigestible  character.  It  is  possible  that,  when  the 
animal  becomes  somewhat  enfeebled  by  hick  of  proper  nourishment,  the 
small  amount  of  alkaloid  may  have  a  direct  poisonous  action.  Again, 
it  seems  probable  that  the  i)lant  may  contain  much  larger  proportions 
of  alkaloid  at  certain  stages  in  its  development  than  at  others,  or  the 
seeds  may  prove  to  be  the  most  injurious  portion. 

Much  light  might  l>e  thrown  ui>on  this  subject  by  the  observations  of 
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a  properly  constituted  commission,  wbich  should  visit  the  localities  where 
tlie  loss  of  animals  has  been  j?reatest,  inquire  thoroughly  into  the  matter, 
and  gather  specimens  at  diiJerent  stages  of  development  for  analysis. 
Die  sum  necessary  for  this  investigation  would  be  small  in  comparison 
with  the  benefits  to  be  derived. 

EXAMINATION  OF  MALVASTROTt  COCCINEUM. 

Receiveil  from  Francis  A.  Wintz,  Kinsley,  Kansas. 

MoistuTe 9.737 

AA,  solnble  in  water. ..-. 3.344 

A^  solnble  in  acid 5.J^)3 

AJii^  insoluble  in  acid l S.270 

10.877 

Ether  extract : 

a.  Inaolnble  in  j^asollne : 

'Tnnin 354 

Wfeiteirax 114 

GUoropbyl 158 

.626 

h.  Soluble  in  gasoline: 

t«n« 1.496 

fiem» 1.484 

Soft  fat 1.506 

TolatUe  oil  and  loss 050 

4  r>3<j 

6.16S 

80  per  cent.  Alcliol  extract : 

a.  Soluble  in  water : 
Tvndiiy  angara  and  extract  ires 8.  T.OO 

h,  imtolnble  in  water : 
SBEneand  color 1.114 

9. 614 

Water  extract : 

Cam 8.260 

Aeid extract,  starol I  iiwincrs  by  titration 16.320 

Alkali  extract,  by  ditiereDce .• 15. 947, 

Albuminoids,  total  nitn>gen  X  O.fiS r<i.5l3 

Crude  fiber 11.570 

100.000 

This  plant  contained  no  alkaloid  nor  any  bitter  substance;  the  only 
possibly  poisonous  substances  are  the  resius,  and  the  chances  are  not 
fieatly  in  favor  of  their  bein^  Injurious. 

It  seems  very  doubtful  whether  this  herb  is  at  all  poisonous  in  the 
dried  condition  j  possibly  drying  may  render  it  thus  inert 

THE  IMPOBTAKCE  OP  CAREFULLY  SELECTED  SEED. 

In  the  report  of  this  department  for  1878,  pnjre  121  and  follo\vin<?,  are 
presented  i'or  consideration  under  the  above  headin;:^  some  facts,  with 
the  promise  that  in  a  future  report  the  result  of  some  lield  ex[)eriments 
bearing  njwn  the  same  Hubject  would  be  given. 

A  summary  of  the  results  giv(Mi  in  the  rejmrt  for  1S78  is  here  given 
fcr  convenience.  The  seeds  taken  for  this  i>urpose  were  such  as,  from 
their  size,  coidd  readily  be  i)icked  over  one  by  one,  and  comprised  the 
foUowing:  three  specimens  each  of  maize,  i>ease,  and  beans. 

These  seeds  were  taken  from  the  stores  in  the  department,  and  there  is 
Bodonbt  that  the  percentage  of  vitality  was  almost,  if  not  quite,  100. 

One  qnart  of  each  variety  was  taken,  and  by  careful  picking  was 
<Bvi*!ed  into  thinls,  as  follows:  first,  the  best  third  was  selected,  then 
tke  poorest  half  of  the  remainder,  and  the  middle  third  remained. 

Ujjon  veighirg  a  given  bulk  (one-quarter  liter)  of  the  best  and  poor- 
er tliiids,  thei'e  were  found  but  slight  difi'erences  in  weighty  showing 
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that  Ideally  the  seed  was  all  good  aud  full  weight.    Th^  average  ratio  of 
best  to  poorest  thirds  by  weight  was  100  :  98.56. 

In  no  case  was  the  difference  very  marked,  although  in  every  case  but 
two  it  was  in  favor  of  the  best  thirds,  lliese  exceptions  doubtless 
arose  from  the  large  size  of  these  seeds,  which  prevented  their  being 
closely  packed  in  so  small  a  vessel  as  that  in  which  they  were  weighed 
out. 

Next,  50  grams  of  each  sample  were  weighed  out,  and  the  number  of 
seeds  present  in  this  weight  counted  ont^  when  the  average  ratio  of  the 
weight  of  individual  seeiU  was  ascertained  to  be  100  :  71.^. 

An  examination  of  several  other  samples  of  maize,  pease,  and  beans 
showed  the  difference  above  observed  to  be  pretty  constant,  e.  g.j  the 
ratio  of  weight  between  an  equal  number  of  grains  from  the  first  and 
third  thirds  of  nine  samples  of  maize  was  100  :  60;  in  six  samples  of  • 
pease,  100 :  69;  in  five  samples  of  beans,  100 :  64;  or  an  average  of 
100  :  63.7.  But  another  consideration  remained,  of  equal  importance 
with  this  quantitative  difference  in  the  food  supply,  viz.,  whether  there 
existed  also  a  qualitative  difference;  and  for  the  purpose  of  determin- 
ing this  point  complete  proximate  and  ash  analyses  were  made  of  several 
of  the  seeds  mentioned,  the  results  of  which  showed  that  of  each, 
proximate  constituent  the  amount  present  in  the  individual  seed  of  each 
poorest  third  was  about  71.4  per  cent,  of  the  amount  present  in  the 
single  seetl  of  the  best  thirds. 

In  the  same  manner,  by  comparing  the  fall  analyses  given  of  the  a'^hes 
of  the  several  samples,  it  was  found  that  those  two  constituents  Wiiich 
are  most  important,  and  which  are  present  in  greatest  quantity,  viz., 
potash  and  phosphoric  acid,  stand  in  the  same  ratio  as  the  organic  proxi- 
mate constituents,  u  e.y  the  amount  of  potash  and  phosphoric  acid  pres- 
ent in  a  single  seed  of  the  poorest  third  of  either  of  these  samples 
analyzed  averages  exactly  71  per  cent,  of  the  amount  present  in  a  seed 
.from  the  best  third. 

The  conclusion,  then,  from  these  residts  is  that  the  young  plant  would 
receive  from  the  better  seed  the  same  kind  of  food  for  its  early  develop- 
ment, and  about  40  per  cent  more  of  it  than  from  the  poorest  seed.  It 
is  also  shown  that  the  entire  amount  of  the  several  seeds  submitted  to 
analysis  were  mature  seeds,  as,  indeed,  to  the  eye  they  appeared  to  be 
different  only  in  their  relative  size. 

When  we  consider  that  during  the  period  of  germination  and  the 
earlier  stages  of  its  growth,  until  in  fact  through  well  developed  foliage 
and  rootlets  the  plant  is  able  to  appropriate  and  assimilate  food  fronf 
the  atmosphere  and  earth,  its  entire  supply  of  nutriment  is  derived  solely 
from  that  stored  up  in  the  seed,  the  importance  of  the  above  difference 
in  the  amount  of  that  supply  of  food  is  manifest 

It  is  not  improbable  that  during  the  early  life  of  the  new  plant  there 
may  result  a  feeble  struggle  for  existence,  diu-iug  which  i>eriod,  if  not 
supplied  with  sufficient  and  proper  footl,  the  plant  becomes  dwarfed  in 
its  full  development,  with  its  power  of  reproduction  imi)aired,  and  every 
vital  function  in  marked  contrast  with  that  plant  which  has  in  its  early 
life  received  a  more  generous  supply  of  food. 

It  is  obviously  true,  and  has  been  proved  so  by  experiment,  that  even 
under-sized  seed  may,  in  fertile  ground,  produce  well  developed  plants; 
and,  indeed,  it  appears  to  have  been  demonstratefl  thaf  the  vigorous 
development  of  plants  depends  far  less  upon  the  size  and  weight  of  the 
seed  than  npon  the  depth  ^  which  it  is  covered  with  earth,  and  upon 
the  stores  of  nourishment  which  it  finds  in  its  first  period  of  life,^  but 
there  still  appears  to  remain,  as  an  open  question  of  very  gieat  practical 
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tmportATtce,  the  comparative  value  of  fnlly  developed  and  imperfectly 
develoi>ed  seed,  under  tlie  ordinary  condition  of  nioisliue,  ft^rtility,  &c. 

For  the  purpose  of  experiment*  in  the  field  there  were  selected  32  seeds 
of  the  best  and  poorest  thirds  of  15  varieties  of  maize,  50  seeds  each  of 
5  varieties  of  beans,  and  100  seeds  each  of  (»  varieties  of  pea«e. 

The  weicchts  or<Mch  lot  were  taken  and  were  as  follows: 


V,v»t 
thinl. 


O'ramg.  Qravfui. 

3:»TMictiC8m*i2C,  480  seeds •        156.7  100.0 

STMietie«be»ii«,  2-')0«€e<ls i:U.4  S2.H 

•  ▼KMU«po«ae,600seeda i        16*J.3  111.9 


Poorojjt 
Ihlnl. 


The  above  weights  arc  in  the  following  ratio : 

lUtie,  beet  to  poorest  ai) 100:64.30 

BeaoBybeet  to  poorest  as 100:G3.01 

Feaae,  best  to  poorest  as 100:68.95 

Bdow  is  given  a  tabulated  result  of  the  experiment,  although,  owing  to 
the  protracted  drought  of  the  past  season,  little  value  can  be  placed 
upon  the  results  other  than  as  to  the  percentage  of  seeds  which  germi- 
satedand  the  percentage  of  plants  obtained,  for  it  was  found  that  many 
of  the  plants  which  developed  partiaUy  failed  to  survive,  and,  especially 
in  the  case  of  the  pease  and  beans,  the  crops  rei)orte<l  below  were  obtained 
as  the  result  of  a  new  growth  ensuing  after  the  late  rains. 

It  is  also  to  be  borne  in  mind  that  thes^  experiments  were  conducted 
iq>on  land  which,  although  originally  quite  unproiluctive,  has  been  brought 
by  careful  cultivation  to  a  high  condition  of  fertility,  as  ma^  be  evidenced 
by  the  following  analysis : 

Analysis  of  soil  of  cx2)erimci>ial  plot 

Per  cent. 

VfilstnTe 1.740 

Ofpfciiio  matt-er 4.980 

Carbonic  mcid  (C  0>) 200 

Inwlnble  niatt^^r 81.235 

FOTic  Oxide  (F<v  O3) 2.864 

AloniDia  (AU  On) 4.416 

limo(CaO) 635 

Hjenesia  (Ms:  O) 400 

Pwas6a(KiO) 100 

Soda(Nac  O) 0.54 

Ph«fpborio  acid  (P.  O:^) 11)8 

Salphuric  acid  (8  Os) 024 

99.846 

Obviously,  upon  land  of  such  composition  and  deep  tilth  the  plant 
voald  tind  every  needed  element  for  its  nutrition,  and  the  experiments, 
before  being  accepted  as  conclusive  upon  other  points  than  those  men- 
ticHied,  should  be  repeated  upon  other  soils  not  so  well  adapted  to  ^e 
developuieut  of  the  plant  after  germination. 

Ag€ra§$  per  cent,  plants  fromi  seed: 

tt  pease:  Ist  3d,  60.5  per  cent. ;  3<l  Hd,  C5.2  per  cent. 

5  beans:  1st  IW,  88.0  per  cent. ;  3d  3d,  70.8  per  cent. 
>i  com :  1st  3d,  53,1  pt»r  cent. ;  3d  3(1,  49.3  \)er  cent. 

7  com :  1st  3d,  32.0  per  cent. ;  3d  3d,  19.4  i>er  cent. 
Atrrmge  per  cent,  seed  sprouted : 

6  peaee:  Ist  3d,  61.7  per  cent ;  3*1  3<1,  C£.7  per  cent. 
5  beaos:  1st  3d,  94.4  per  cent. ;  3(1 .3<l,  73.2  per  c<  nt. 

8  com:  Ist  3d,  58.0  per  cent. ;  3«l  3il,  Tio.H  per  cent. 

7  eoni:  1st  3d,  49.6  per  cent. ;  3d  3il,  34.3  per  cent. 
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Average  tceight  of  crop  to  plant : 

6  ]i<*a8e:  Ist  fid,  3.7G  grams;  3<1  3(?,  4.09  grams. 

5  lieans:  Ist  3(1,  100.9  grams;  :M  3d,  1G5.6  grams. 
8  coru :  1st  3*1, 77.3  grams ;  3d  3d,  97.4  grams. 

7  corn ;  1st  3d,  5.3.4  grams;  3d  3d,  21.3  grams.  ^ 
Average  iceigh  t  of  entire  crop : 

6  pease :  Ist  3d,  211.0  grams;  3<1  3d,  283.5  grams. 
5  beans :  Ist  3d,  503.2  grams;  3d  3fl,  fil4.8  grams. 

8  com:  Ist  3<1, 15<)8.6  grams;  3d  3d,  1679.9  grams. 

7  corn:  Ist  3d,  58.^.7  crams;  3d  3d,  1G1.6  gramM. 

Total  average  per  cent,  plauts  from  st»ed :  1st  3d,  55.8  per  cent. :  3d  3d,  40.1  per  cent. 
Total  average  per  cent,  seeds  sprouted:  Ist  3d,  63.6 per  cent. ;  3d  3d,  r*r..9  per  cent. 
Total  average  weight  of  crop  to  plant:  1st  3d,  .58.4  grams;  3tl  3d,  (MIG  grams. 
Total  average  weight  of  entire  crop:  Ist  3d,  793.5  grams;  3d  3d,  744.1  grams. 

As  will  be  seen  from  tlie  above,  the  percentap^e  of  seed  which  sprouted 
was  generally  higher  in  the  case  of  the  best  thirds,  but  was  in  no  case 
80  high  as  the  character  of  seed  used  api>earcd  to  warrant.  In  fact  all 
the  seed  used  api)eared  to  possess  vitality,  and  the  results  obtained 
by  experiment  were  doubtless  due  to  the  unfavorable  conditions  after 
the  planting,  by  whicli  the  seed  was  destroyed. 

As  will  be  seen  from  the  analyses,  the  composition  of  the  best  and 
poorest  thirds  of  seed  used  in  these  experiments  was  about  identical, 
and  the  only  diftereuce  between  the  individual  seeds  from  the  best  and 
poorest  thirds  was  a  quantitative  one,  which  the  character  of  the  soil 
and  season  made  of  no  account. 

But  although  the  above  experiments  fail  to  be  conclusive,  or  indeed 
of  value  as  an  element  in  settling  the  miun  question  proposed,  the  fol- 
lowing results  obtained  in  England  in  1877  with  oats  are  most  impor- 
tant.   The  analyses  given  are  byl'rof.  Uenry  Tanner. 


Constituents. 


fHuten 
Urcb,  gum,  &o 

Fatty  matter 

Cellulose 

ll^itrocenooa  matter  (not  true  albuminoids) 

JklkalTno  salts  in  ash ^ 

Eailhy  salts  In  ash       

Sflicious  matter  in  ash 

Water 


Composition  of— 

Heuriost 

Lishtost 

outs.* 
8.02 

oat«.t 

2.72 

61.17 

04.20 

2  38 

8.02 

11.83 

12.98 

.84 

.50 

.75 

.50 

1.07 

1.32 

.70 

.00 

12.84 

12  90 

lOU.OO 

loaoo 

Compositi 

on  of  crop. 

Undor  cood 

TTndwr  l»ad 

'  cuUivution-t 

cultivatiuu.§ 

7.18 

1.58 

fa  C9 

04.  4d 

2.88 

1  ({8 

0.10 

16  36 

8.32 

1.21 

1.20 

L05 

.58 

.82 

.70 

.88 

13.35 

11.98 

Coustitucuts. 


Gluton 

Starch,  inim.  &c 

Fatty  mutter 

Ci'llulose 

KIiroiirnoii.H  matter  (uot  true  albumiuoiils) 

Alknllnw  suits  in  nnh 

E:irthy  snlts  in  a«h 

Silirioiis  laatt^jr  in  ash 

AVattr 


100.00 


*  Forty-nine  ])0im«T8  ]ht  bnnlid. 

fTwcnty  I'ounds  pt-r  biishi*]. 

J Fifty  liusbi  Is  per  aero,  w.  ijfJiInj:  43  ponmls  per  busVl. 

9  Ten  bushuls  per  acre,  \7elghing  22  pounds  per  bushcL 
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Constitoents. 


CompoaUion  of  oata  jfrown 
&U1U  sood — 


&arch.  pim,  Ao 

TsrsT  nwuer 

l>OBk*»ft 

5iTro«i-nonfi  xofttter  (not  tme  albmuinoids) 

Xlkalcnc-  f^ltrt  in  Mh 

Saxth;  0&]ts  in  anh    

SHiciimft  nwUfer  in  ash 

"^•tcr 


Of  good 

Of  bad 

character. 

character. 

5.89 

2.73 

62.94 

64.20 

2.81 

3.92 

11.70 

12.98 

L18 

.50 

.07 

.50 

.57 

1.32 

1.98 

.90 

12.  S6 

12.96 

100.00 


100.00 


GRAINS. 


Tke  value  to  the  fanno*  of  various  grains,  as   deduced  from  chemical 

analysis. 

The  reports  of  the  statistician  for  the  past  ten  years  (1870-1879)  show 
the  followinfc  average  values  to  the  farmer  of  the  principal  agricultural 
food  materials : 

Tablb  a. 


Varietica. 


Valno  per  '  Value  pw 
buiiheL     1 100  pounds. 


Cent 

Wheat 

kt« » 

U«» 

BarfFT 

Bt.rVwb««t 

p0tatoi*a 

Hay.  per  ion  of  it, 000  ponnda 


0. 4397 
1.  0035 
.7200 
.3049 
.7.S08 
.7111 
.5K14 
12.8581 


0.78 
1.77 
1.29 
1.14 
1.56 
L42 
.97 
.65 


Average  value  per  100  pounds  for  grains,  $1,327;  average  value  per 
lOO  pounds  for  all,  $1,200. 

The  substances  which  give  these  foods  value  may  be  divided  into 
tLree  classes: 

1.  Albuminoids  :  Nitrogenous  compounds  which  serve  as  "  flesh- 
fiarmers." 

2.  Fnfs:  Solid  or  h'qnid  oils. 

3w  Carbhtjdrates^  or  ''nitrojien  fi^ee  extract":  starcli,  aupjar,  gum,  &c. 
Tbese,  witb  the  fats,  are  soinetiuies  known  as  ''beat  or  force  givers.'' 

Thecouiparative  value  of  these  three  classes  avS  foods  has  been  approx- 
imately detennined  by  a  commission  apfiointed  by  the  (Ternian  agricnlt- 
nralexfieriinental  stations.  These  results  are  reported  by  Kojuig,*  the 
chairman  of  the  commission,  and  are  as  follows: 

Table  B. — Proporiianute  values  nutiiiive  constituents  in  food  materials, 

AUjinniDoids 34.0    =  4.74 

Kat 29.8    =  4.08 

Carbhydrates 7.3    =  1.00 

Having  these  i)roportionate  values,  we  find  that  on  an  average  speci- 
men the  value  of  our  cereals  is  subdiWded  thus : 

•**  Berecbnang  des  Gt'ldwerthes  vou  Futtermittelii,"  iu  die  Landwirtbscbftftlicheu 
ycnovba-Statioueu,  Baud  xxiv,  p.  '60-4, 
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Table  C. —  Value  of  each  constituent  in  an  average  grain» 


Constituents. 


Valuo  prr    ;  Vulne  in  each 
100  puuniU.  j       dollar. 


Albuminoids.. 

Fat     

Carbhydi  atca . 


CctUg.  I 

49.843  I 

i;i.CC8  I 

OU.IOO  ' 


Cents. 
37.  M 
10.30 
52.  U 


132. 700 


100.00 


If,  tlien,  -we  know  tlio  uuniber  of  pounds  of  each  of  tbe.se  constitu- 
ents in  a  hundred-weight  of  an  "  average  grain,"  we  can  find  the  value 
of  each  per  pound  by  dividing  the  vahie  in  cents  per  hundred-weight  by 
the  pounds  per  hundred- weight. 

It  remains,  therefore,  to  determine  as  accurately  as  pos.sible  the  aver- 
age content  of  American  cereals  in  tlieso  substances  that  give  theui 
their  food  value,  the  ''nutrients,''  viz:  albuminoids,  fat,  and  carb- 
hydrates. 

The  following  averages  have  been  drawn  from  the  most  rt^liable  re- 
corded American  analyses.  The  most  of  tbem  have  been  taken  from  the 
valuable  "  Keport  of  the  Connecticut  Agricultural  Experiment  Station,^ 
for  1879,  wliich  contains  all  the  later  American  analyses  from  various 
souixses.  The  average  ligures  for  rice  are  taken  from  the  results  of  analy- 
ses this  year,  made  at  this  department,  of  teu  varieties  sold  in  American 
markets. 

Table  D. — Average  nutrknts  in  American  grains. 


Variety. 


I  Albuminoids.     Carbbydrates. 


Flintcom 10.70 

Doutcom i  10.49 

Sweetcom ;  VJLOS 

Wiuter  wheat 10. 17 

Spring  wheat V2.4\ 

Rye... r^.07 

Barley '  1'5- 17 

Rioe ;  7.44 

Average |  11.07 


70. 
70. 
07. 
75. 
73. 
73. 


Fat. 


:>.  10 
4.J'4 
8. 04 
2. 23 
2.30 
2. 07 
3.1.-. 
.35 


Total  nutrients. 


8«.05 
S5.63 
f7.49 

P8. 13 
87.98 
88.0.'» 
.  8S».  2g 
8«i.  90 


72.84 


3.63 


87.44 


The  figures  above  used  for  rye  and  barley  will  probably  be  sliixhtly 
changed  when  more  analyses  have  been  made.  Buckwheat  was  not  iu- 
eluded  in  this  list  for  lack  of  authenticat<»d  analyses  of  American  sam- 
ples. It  is  i)retty  certain,  however,  that  its  composition  does  not  vary 
greatly  from  the  above  average.  Oats  wei*e  not  included,  because  of 
their  much  greater  amount  of  liber,  which  proportionately  reduces  the 
amount  of  nutrients. 

Table  E.—Aterage  nutrients  in  an  ^*avemge  grain,'^ 


Constitaentii. 


1  I.— Pen  nils 
iu  100. 


II.— Valuo  in  I 
100  pouudb. 


Alhaninoida 

Fat 

Cftrbhyih-atea 

Total  nulrientd. 


11.07 
3.5:j 
72. 84 


Cents. 
49.843 
13.608 
09.  lUO 


nr.— Value 
por  pound. 


Cents. 
4.502^1 
3.843« 
.9491) 


132.700 
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Tins  valuer  in  coluinu  III  aw  Ibnnd  by  divuliii^  the  ll^'uriis  in  coluuiii 
II  by  thoHe  in  (!oUimii  I.  Iteducod  to  more  .simple  forms,  they  arc  as; 
MIowk: 

Tamlh  l'. —  VaJue  pt r  2)0H,ml  of  nutrients  hi  Jmcrkau  graiM. 

Conta. 

iHmmiuoids •...•. • 't.5(^ 

Fit 3.ttl 

(^rblkydrated 05 

Having,  then,  tlio  analysis  of  a  grain,  its  value  to  the  fanner  can  bo 
foBiid  by  multiplying  the  percentages  respectively  of  albuminoids,  fat, 
aod  carbhyilratos  by  the  above  flgiu'es.  The  avemgo  values  of  these 
iraiikB  bskvo  tJius  been  calculated,  and  are  as  follows : 

TabI/E  G. — Average  value,  per  100  pound$,  to  the  fainnvrf  of  varioua  grains. 


Tarietlee. 


I 

JErt  com.— .»»»»■»•»»»»■«♦' •••..,•••.•.•••••..■••.... 1 

taiWB I 

SvM^com - 

Wmer^hemit 

\tmx, I 

I 


Albunii- 
noida. 

¥^t. 

Carbby. 
diiitos. 

TotoL 

CcnU,    . 

Cents. 

Centi, 

Cents. 

4H.  15 

iy.8l 

60.68i 

134.64 

47.21 

18.59 

06.69' 

132.49 

54.  :io 

30.  b? 

64.00 

14«.23 

4.=>.77 

>-.  f..} 

71.94 

126.27 

5.'i.  85 

9.18 

00.52 

184.5.-. 

r4.  li-: 

7.95 

70.21  t 

132.48 

59.27 

12.10 

60.81  1 

140. 6H 

33.48 

1.34 

75.24{ 

110.06 

It  will  be  BOticed  that  some  marked  differences  in  value  are  seen  in 
eomparing  this  table  with  Table  A.  This  must  necessarily  be  the  case, 
as  idU  be  seen  by  reference  to  the  following  table : 


Table  E.^Perceniage  exported  of  agricultural  food  producie. 


• 

Varieties. 

Production  Inl 
1878.        * 

Exports    to 
June  30, 1879. 

Per  cent, 
exported. 

Ota 

biwbela.. 

1,388,218,750 
420,122,400  , 

25,842,790  , 
413,578,600 

42,24.5,030 

12, 246, 820 
12.1,120,650 

89. 608, 290 

88, 262, 052 

160,502,506 

4,873,470 

5,452,136 

715,536 

None. 

625,342 

8,127 

6.4 

^^Mt 

......  ....  do.... 

85.8 

&".::::::: 

do... 

do.... 

18.9 
1.3 

Bfrtfj      

dri 

1.7 

BbckvWAt ".../.  do  '. 

TliMiin ^^ 

.5 

tons.. 

•    .02 

Carefdl  stndy  of  this  table,  together  with  Tables  A  and  G,  will  ex- 
phin  Kome  apparent  discrepancies.    Among  other  fact^  we  shall  see — 

L  That  a  production  in  great  excess  of  foreign  and  actual  home  de- 
Brads  will  cause  the  market  value  to  fall  far  below  the  actual  value  to 
the  fiumer.    This  is  very  noticeable  in  the  case  of  corn. 

2.  A  large  foreign  demand,  together  with  a  similar  home  demand, 
covpled  with  no  over|>roduction,  will  cause  the  market  price  to  be 
U^er  tbsui  the  real  value  to  the  farmer.  This  is  illustrated  by  the  cash 
vahie  of  wheat. 

31  A  production  about  equal  to  the  demand  will  cause  the  value  to 
fte  fiurmerand  the  market  value  to  corres]»ond  quite  closely.  Oats, 
hMfcwlicmt,  and  rye  are  instances.  Barley  brings  a  little  more,  owing 
7  AG 
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to  its  extensive  use  in  brewing  and  to  its  cultivation  being  more  local- 
ized than  is  the  case  with  other  grains. 

•  1.  In  the  ease  of  rice,  the  market  value  is  entirely  disproportionate  to  its 
caisb  value  as  a  food  to  tlie  consumer.  Among  tlie  causes  to  wbich  this 
discrej)ancy  is  due  may  be  mentioned  the  following: 

a.  Tiie  niicertaiuty  a«to  production,  and  the  danger  that  unfavorable 
seasons  may  cause  greatly  diminished  crops. 

b.  The  comparatively  small  area  in  this  country  devoted  to  its  ciilti- 
Aation;  and  the  expense  entailed  by  the  long  and  risky  sea  voyage,  if  it 
be  imported  from  India. 

i\  The  expense  of  preparing  it  for  the  markttt. 

fi.  The  fact  that  the  number  of  wholesale  dealers  is  small,  thus  de- 
piiving  consumers  of  the  benefits  of  comi)etition. 

e.  The  principal  reason,  however,  seems  to  be  that  it  is  not  here  re- 
garded as  one  of  our  stupU  foods j  but  rather  as  an  accessory  to  be  used 
occasionally. 

5.  By  no  means  all  thecireurastances  affecting  the  market  values  have 
been  mentioned  ,•  merely  those  which  most  evidently  cause  the  selling 
price  to  vary  fiom  the  value  as  deduced  ftom  analysis.  It  will  plainly 
be  seen  that  the  farmer  can  best  aflbrd  to  sell  those  grains  which  have 
a  market  value  above  their  value  as  shown  by  analysis;  thus,  at  pres- 
ent prices,  corn  is  worth  as  a  food  nearly  twice  what  it  brings  in  the 
market,  while  wheat  and  barley  are  worth  less. 

These  remarks  will  explain  how  values  are  deduced  fix)m  analyses,  and 
the  weight  that  should  be  given  to  the  prices  so  obtained. 

Al^ALY^Erf  OF  IMMATURE  SWEET   CORN  AND  COBS. 

The  ears  were  selected  when  the  com  was  'Mn  the  milk^  and  in  the 
best  condition  for  table  use.  The  corn  and  cob  were  carefully  separated, 
partially  diicd,  pulverized,  and  analyzed. 

The  following  are  the  results  obtained : 


CouBtitueuta. 

Mammoth  sngar- 
•oorn. 

Airdry. 

Dry. 

AiTMliy. 

Dry. 

8.42 
3.09 
3.10 

11.  M 
2.95 
8.07 
5.82 
8.0$ 
6.27 
8.26 
t2.f5 
51. 89 

Aah    

3.37 
3.39 

S.S2 

r.elliilose 

d.i6 

Oil3  ^ ,., , 

4. 18           4. 56 
8. 84  '         9. 66 
a  06  ,         6. 68 
9.52          10.41 
.72             .79 
56. 07  ^        61. 19 

&M 

Riiifara   ^0*.  ......   ..............■....•..•.•.•..■.««..•..... 

d.io 

^eui         • 

7.06 

a  31 

(Juin 

Staiebj 

t8.32 
58.44 

100.00  1      100.00 

100.00 

100.00 

*  Estimated  hv  difference.    Soluble  in  80  per  cent,  alcohol  and  soluble  in  water. 

ilncludes  a  liitle  soluble  starch,  which  wa«  not  present  in  Adam's  early  corn.  Solable starch  appearm 
to  be  formed  from  oitlinary  in8»Inbl»j  starch  duriufi  the  rip«'uin;<  of  the  pvain  of  iwect  com ;  It  is  not 
present  in  ripened  tleld  corn.    (iSco  A«^lcultuial  Dex)artment  Ke^ort  for  1878,  pp.  163-156.) 
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C0I18Utu«5UU. 

Adaw'fl  e«rly  cobt. 

Mammoth  sngar 
cobs. 

Air-dry. 

Dry. 

Air-dry. 

Dry. 

||.4^gf^                           ...            .,...--,....«....- ...,-. 

12.40 
3.45 

22.74 
L84 

13.28 
2.75 
2.08 
1.10 

25.01 

15.75 

7.51 
3.28 

xaw 

L62 
12.68 
1.50 
8.75 
.96 
27.95 
23.57 

^gH                           ,,,.......,,,.,.,....,,......... 

2.80 
25.06 

2.10 
16.16 

3.14 

8.06 

^n 

17.08 

2.47 

r^iiafc'M? , 

19.66 

(>Qa                   

1.75 

SUCkTB,    A'i,'"      .-,..-».•■•.•••••  ...irT  .••««^T--t»«»«««»  »»xi--.»-m 

18.71 

/,=B , 

1.62 

AlbaTAfHI                    ......,r.,,..»,.....r......r»»».-T,,T,,,T 

4.05 

lita        ,„,.,....,.,. 

1.04 

terrh  ]ar>ui«t^K....... 

30.23 

ilkaliv^nict: • 

35.48 

100.00 

100.00 

100.00 

100.00 

In  order  that  a  general  idea  may  be  bad,  at  a  glance,  of  tbe  probable 
food  value  for  unimals  of  sweet  com  and  tbe  cobs  from  wbioh  it  is  taken, 
tiie  substances  usually  considered  to  have  equal  food  value  will  be 
gronped  together. 

These  substances  are,  in  the  com  itself — 

L  Albuminoids,  including  zein  and  albumen. 

2.  Carbhydrates,  including  sugai-s,  gum,  and  starch. 

3.  Oils,  commonly  called  ''fats." 

In  the  corn-cobs  — 

L  Albuminoids,  zeiu,  and  albumen,  as  in  com  itself. 

2.  Carbhydrates,  sugars,  gum,  starch-isomers,  and  alkali  extract. 

3.  Oils,  as  in  corn. 

All  comi>ari5ons  are  on  dry  samples. 

Digestible  nuirienta  in  sweet  com  and  cobs. 


CoQstitueali. 


Com. 


i 

8 


CobB. 


i 


iJb«aiM»idH 

brbkytlrates , , 

Itt 

VatrtUre  ratio^ , 

Gbfeniatevl  ralae  per  hnndi-ed  pounds  on  dry  HiibsUnce 

fiMn]iti!»1  Talue  per  hundred  pounds  on  air-dry  substancos. 


17,04 

71.64 

4.56 

1:4.5 

1.62 

1.4» 


16.37 

70.86 

5.99 

1:4.7 

1.64  I 

L46 


6.20 

62.94 

2.10 

1:10.5 

.96 

.84 


In  absence  of  proof  as  to  the  value  of  "  alkali  extract  in  corn-cobs, 
it  has  seemed  best  to  give  a  calculation  in  which  it  is  not  included.  The 
value  of  "  starch-isomers  "  would  seem  to  be  less  doubtful,  as  they  are 

*&4iBat«d  by  dJffVrencc. 

•fculault  m  tO  per  c^rt.  alfohol  ami  soliibltt  in  waler. 
^^Lfkrrextractiui;  with  ♦^ther,  fllcubol,  aud  wa^tr,  tlio  miiaple  was  Ireatod  at  300^  T.  for  about  six  hoars 
yfthtfilige  hj-drocbloric  ;M:iil;  «luc(t»e  was  detviiuiuid  in  tbw  iwid  li(|uld,  and  thn  arriuuut  found  oalcu- 
■WteUa  (««rcb  wjulvalent  (OcHiofV.    Tb«^s'    "Mtarob  ipomt*i-«"  are  idi  ntirul  with  tbo  "amylacoous 
■fca m I  "  dtticrt t>e<!  in  th*-  l)«  i»Rrtn<-!it  of  Ayritnltiirn  Kepvrt, I87B,  pp.  1^*-J91. 

f  By  B<irttlv(9  laiio  ia  meaui  the  pioportiuu  of  nitrogenous  to  noU'iutrugonoov  autrieuts. 
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convertod  into  glucose  with  almost  or  quite  the  same  readiness  as  is 
starch  itself. 


Prohabic  value  of  immature  coni-cohSj  excUmveof  ^'alkali extract," 

Values.  !     'V^"™',* 

caiiy  cobs. 


Taliie  per  100  puuncU  on  dry  Habstniire  . . . . , 
Value  por  100  pumitU  on  aii-Ury  uubstuuci;., 


.79 
.69 


Maninioth 
sugar  cobs. 


.7C 


Tbe  proportion  of  cob  to  corn  is  probably  considembly  greater  in  the 
immature  state  than  when  the  corn  has  rii>ened,  hence  tbe  real  propor- 
tionate value  of  the  cob  to  the  corn  is  probably  greater  at  this  period 
than  it  is  later. 

In  whatever  light  these  results  may  be  viewed,  it  still  seems  that  im- 
mature corn-cobs  bave  a  decided  food- value  and  can  profitably  be  fed 
to  stock.  By  reference  to  the  department  report  for  1878,  j).  136,  it  Avill 
be  seen  that  the  value  of  mature  corncobs  from  field-corn,  even  when 
"alkali  extract"  is  included,  is  about  57  cents  per  bundled  pounds,  or 
considerably  less  than  the  Value  of  immature  cobs  from  sweet  com  ex- 
cluHive  of  alkali  extract. 

In  Table  G  the  value  of  mature  sweet  corn  is  given  at  $149,  a  figure 
nearly  identical  with  those  deduced  for  ajir-dry  immature  sweet  corn. 


Analyses  of  Fultz  wheat. 


CoDstltucnts. 


MoUtiire . 

Anil 

OU 


Sujrara,  &c . 
Gluten    .... 


(iuiu 

Starch  or  isomers  . 

Albumen 

Fiber 


a.  Gi* 
3.94 
1  54 
07.24 
7.»0 
1.71 


laco 

a&3 

1.45 

'J.  62 

2.27 

1.72 

2.88 

5.42* 

4,05 

.55 

l.U 

.S6 

08.46 

69.00 

8.01 

5.09 

hU 

15.01 

100.00 


100.00         100.00 


Tbe  valuable  constituents  in  tbese  three  samples  are: 

1.  Albuminoids,  gluten  and  albumen. 

2.  Fat,  or  oil. 

3.  Cai'bhydrates,  including  sugars,  gum,  and  starch,  and  starch-iso- 
mers  in  the  bran. 

Calculated  comparative  food-values. 
Values  per  100  jxnuKla : 

Entire  wheat $1  32 

Wheat  freed  from  bran 1  32 

Bran 98 

The  somewhat  prevalent  idea  that  bran  is  tbe  most  valuable  portion 
of  wheat  is  not  substantiated  by  these  figures  drawn  from  analyses. 

"  ContnhiH  mme  nitrogonons  matter  soluble  in  water,  rather  more  in  No.  3  than  hi  Ko.  1,  luid  abaoit 
In  "Xo  '2;  hvMco  it  muAt  h**  dcHved  from  tbo  hr.m. 
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The  <u>nsiderably  gi'eater  proi>oiiion  of  ash  iu  tbe  bran  is  noticeable.  A^ 
this  ash  is  hirgely  composed  of  phosphates,  the  separation  of  the  bran 
firom  flour  renders  it  less  rich  hi  these  ash  constituents,  which  are  be- 
lieved to  be  valuable  as  material  for  the  formation  of  bones. 


Analjf$es  of  $eeds  of  iorghum,  Cltinene  Corn,  and  Brown  Doura, 


' 

Sorglium  aeoda. 

Constituents. 

10.57 
1.81 
4.6«J 
1.91 
2.64 
7.34 
1.10 

6«.55 
1.48 

i 

1 

1 

y^nten X , 

9.93 
1.47 
n.9o 
2.  TO 

2.ei 

0.90 

.7! 

70.17 

1.52 

7.(12 
l.«8 
4.18 
2.30 
3.00 
a  01 
1.50 
72-19 
1.32 

7.87 

AA 

L46 

Jkl 

3.75 

S^i^lM        ....                    _..      . 

2.0C 

Alb^ini*^n.  inflohiblf^  in  tilroh"! , 

4.22 

AIMiBfj)^  Birliihli^  in  ak^h^rl , 

.1.41 

Gam.  ...' 

2.85 

Slwrh,  color.  &o    

70.  ."iO 

CkwbUbor 

1.79 

100.00 

100.00 

100.00 

100.00 

The  calculated  values  to  the  fanner  of  these  seeds  per  one  hundred 
poonds  are  here  given: 

£arhr  amber  sorghnm  seeds |1  31 

Clmteae  BOTgbnm  seeds 1  28 

Brown  doura  seeds 1  29 

CMoese  ooru  seeds 1  29 

Prom  these  results  it  will  be  seen  that  these  seeds  are  very  nearly 
equal  in  value  as  food  materials  to  av^erage  field  com.  In  case  sorghum 
b  largely  grown  as  a  sugar-producing  ])lant,  the  use  of  the  seeds  a«  food 
for  animate  will  tend  to  cheapen  the  production  of  sugar. 


ANALYSES  OF  TEN  SAMPLES  OF  BTCE  AND  ONE  SAl^IPLE  OF  RICE- 
WASTE. 

The  samples  analyzed  were  received  from  Dan.  Talmage's  Sons  &  Co., 
H  and  ^  North  Peters  street,  New  Orleans,  La. 

They  were  carefully  selected  and  well  cleaned,  and  represent  all  the 
marketable  varieties  to  be  met  with  in  this  countiy.  The  rice-waste  is 
vmkrstood  to  be  the  unmarketable  portion  separated  mechain'cally  from 
te  crude  rice;  it  seems  probable  that  it  may  be  profltablj  utilized  for 
die  mauiufkcture  of  starch  or  glucose. 
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Pi'ojrimate  analy$€8  i\f  rice  and  ricc-u'osie. 


I.— /»  air-dry  condition. 


Garoltnft  gold  seed 

CaroliuA  whitt)  seed ... 
Japan,  fully  cleaned. . . 

Japan 

Patna,  Bengal 

Kangoon       

liafifiein,  F.  India    

Wliite  seed,  Loaiaiana. 
Honduras,  LouiAiana . . 
Volunteer,  Louiaiana . . 
Bice-wast« 


rL—2>ri<»daf  1050a,  vatsf'fres. 

Car  )1fna  gold  seed  

Oarulina  whit«  seed 

Japan,  folly  cleaned 

iftpaik    ».-. 

Patna^  Bengal 

Bangoon 

Basaein,  F.  India 

White  seed.  Loaislana 

Honduras,  Lonisiana , 

Tolonteer,  Louisiana 

Bio«-waste 


»4 

5 

0  27 
0.30 
0.28 
0.42 
0.32 
0.39 
0.62 
0.27 
0.30 
0.87 
7.28 

0.31 
0.35 
0  32 
0.49 
0.37 
0.44 
0.70 
0.31 
0.34 
0.42 
8.02 

1.  r.7 

L57 
1.85 
1.74 
1.36 
1.27 
1.05 
1.44 
1.U7 
1.35 
3.52 


1.80 
1.81 
2.13 
2.02 
1.56 
1.44 
1.19 
1.64 
1.20 
1.53 


0.73 
0.57 
0.93 
0.89 
0.57 
0.72 
0.72 
0.79 
0.77 
0.80 
3.65 


0.84 
0.66 
1.07 
1.04 
0.65 
0.81 
0.81 
0.90 
0.88 
0.90 
4.02 


I 

>* 

.0 

I 

in 


75.40 
75.47 
77.45 
74.90- 
76.71 
78.29 
77.16 
7a  17 
78.27 
78.40 
55.42 


87.06 
89.11 
87.11 

88.02 


',  <  •• 


0.17 
0.13 
0.11 
0.17 
0.14 
0.19 
0.19 
0.19 
0.19 
0.40 
3.29 


0.19 
0.15 
0.12 
0.20 
0.16 


88!  41  '  o!21 
87.  08     0. 21 


8a98 
88.74 
88.53 
0L06 


0.22 
0.22 
0.45 
3.63 


0.35 
0.48 
0.39 
0.43 
0.60 
0.27 
0.21 
0.24 
0.24 
0.17 
1.00 


0.40 
0.55 
0  4.'^ 
0  50 
0.69 
0.30 
0.23 
0.27 
0.27 
0,19 
1.10 


8.20 
7.83 
5.47 
7.01 
7.10 
7.08 
8.19 
6.41 
7.02 
6.66 
&63 


9.43 
9.03 
6.30 
8.15 
8.15 
&00 
9.24 
7.30 
7.98 
7.53 
9.51 


0.38 
0.84 
0.43 
0.42 
0.35 
0.34 
0.48 
0.33 
0.34 
0.40 
6.06 


0.44 
0.39 
0.60 
0.49 
0.40 
0.39 
0.54 
0.38 
0.39 
0.45 
6.68 


12.93 
13.81 
13.  U9 
14.02 
12.85 
1L45 
11.88 
13.10 
11.80 
1L45 
9.23 


103 

104 
10$ 
107 

lod 

100 
110 

170 
171 
ITS 


103 

104 
105 
107 
108 
100 
UO 
170 
171 

17a 


*  ▲  solution  of  the  "  waste  '*  which  wotild  bare  contained  the  iupar  had  aay  been  pteaeot  did  1 

gire  a  reaction  foryZtecoM,  bnt  npm  being  digested  with  dilute  acid,  it  reduced  Fehimg's  solutiuB  of 
cupric  oxide  in  a  ratio  equivalent  to  1. 92  pet  cent,  of  sucrose  itt  the  alt'-dry  material,  or  2. 10  per  r  '^ 
in  the  water-free  substauoe. 


ANALYSIS  OP  ZAMIA  rNTEGEIFOLTA.     ("  COONTIE.'') 

A  specimen  of  the  bulbous  stem  of  this  plant,  from  which  "  Florida 
arrow-root"  is  obtained,  furnished  by  Mr.  W.  H.  Gleason  and  weighing 
a  little  less  than  ^  pound,  was  ground  up  without  peeling  and  gave  upon 
analysis  tiie  following  results.  This  stem  was  picked  in  Apiil,  at  which 
time  it  is  supposed  to  contain  a  greater  amount  of  starch  than  at  any 
other. 

.  An  analysis  of  the  corresponding  portion  of  the  Maranta  arundinacea — 
from  which  "Bermuda  arrow-root''  is  manufactured— by  M.  Benzon,  is 
given  for  comparison. 

There  still  remains  to  be  examined  the  ether  and  alcoliol  extracts  for  a 
poisonous  body  supposed  to  exist  in  the  plant;  also  the  seeds  of  the 
plant  for  a  sluiilar  purpose. 
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CouKlitnentA. 


Zamia-in- 
itegri/olin. 


Ifaranta  arundi- 
nacea. 


1. 

2. 

Tftirfne  oil                 .     . 

.07 

.18 

FiTf^  *Til  A* f     i*Ttr»rtort  bv  etlifir        ... 

1.06 

a.  07 

.21 

r..02 

.i^lntaace,  not  sugar,  eolumt*  in  alcohol  and  water;  insoluble  in  ether. 
i^iMQ^e 

•j^row                                                            XX...            X   .....     . 

G^TBgav  extract 

.fiO 
1,58 

1.51 

Afrrrom                                                                .  .x      .  ....   ......x..... 

8.97 

AlV^^vinoidii  tn^^lnblf  in  nlcohnl       ....   .     ...  ............   ........... 

7.44 

.61 
64.78 
3. 93 

APraiinoMi^  iK>lnbl<^  in  alcohol 

Itareb     .   .                   .  .                      XX..  X                         .                 ,.     . 

26.00 
6.00 
.25 

05.41 

nkcr 

15.10 

CUrip  oblorVAit . 

.98 

Aik 

1.67 
13.20 

VMir  .. 

65.  50 

13.20 

100.12 

100.00 

100.00 

JCnwUa  arwndinoMa.— Analyf«!s  No.  1,  is  the  original  by  M.  Benzon ;  Xo.  2  is  the  same  oalcalated  to 
liJi  9«  eent.  of  wmter. 


ANALYSIS  OF  SWOED  BEAN.    {Ca7iavaUa  gladiata,  YSkT.  enM/ormis.) 

These  beans  were  received  from  Mr.  W.  J.  Donaldson,  Georgetown, 
S.  C^  who  reports  that  they  grow  readily,  require  only  ordinary  cultore, 
and  yidd  prolifically,  the  product  from  twelve  beans  in  the  second  crop 
being  sufficient  to  furnish  8ec4l  for  ten  acres.  Tlie  results  of  an  analysis 
are  appended  ^  the  beans  seem  therefore  to  bo  good  for  food  for  animals 
aad  probably  for  man. 


Constitnents. 


Ob. 


reiimQl)]!!!^;  cane-sof^ar. 


,  by  di  fferen«> 

^     tenons  extractive.  fv)lnble  In  alcohol  aiifl  xrnter 

,  inaoluble  in  water  and  nohtble  iu  80  per  cent,  alcoltol. 

Hfcmnluuid^  soluble  in  water  and  alcohol  coaj;ulate<l  by  acid 

'"—'"inol  included  above I 


Air-dry 

i>ry 

boana. 

beftns. 

10.37 
2.68 

199 

3.12 

3.48 

a.'w 

3.90 

4.69 

5.23 

40.41 

45.10 

4.50 

5.02 

•      1.51 

1.68 

.32 

.36 

24.77 

27.63 

4.13 

4  61 

100.00  I 


loaoo 


AN  APPARATUS  FOU  CONTINUOUS  PEBCOLATION. 

The  cut  (see  Plate  VI)  plainly  shows  the  construction  of  the  very 
•ample  and  efficient  apparatus  hero  used  for  the  extraction  of  vegetable 
flobetances  with  such  volatile  solvents  as  ether,  alcohol,  naphtha,  chloro- 

This  apparatus  has  been  described  by  several  German  and  American 
cbonists,  but  it  has  so  many  advantages  over  most  forms  that  it  is  again 
presented.  In  any  convenient  water-tight  vessel  is  a  wonn  of  block-tin 
pipe  having  an  internal  diameter  of  9"^  and  a  length  of  about  two  to 
two  and  one-half  meters.  The  lower  part  of  this  worm  is  fitted  by  an 
eflier-8C«ked  velvet  cork  to  a  glass  percolator  having  a  diameter  of  4''*«, 
a  kBgth  of  20^  to  the  constriction  and  5^  below. 
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Witliin  the  percolator  is  d  smaller  tube,  flanged  at  top  aud  bottonif 
Laving  a  diameter  of  2.5  to  2.8*="  and  a  length  of  U*^^. 

As  hero  figured,  the  keg  used  for  four  percolators  has  a  height  of  45*^" 
and  a  diameter  at  top  aud  bottom  of  30*^°*.  It  stands  on  a  cylinder  of 
wooil  which  extends  above  the  table  33^^. 

A  light  glass  flask,  weighing  about  t\0  grama,  is  fitted  by  an  ether- 
soaked  cork  to  the  i>ercolator.  The  bottom  of  the  inner  tube  is  covered 
by  filter  paper  and  tine  washed  linen,  tied  on  by  linen  thread.  Two  to 
five  grams  of  the  finely-pulverized  drug  are  introduced  and  the  tube  is 
suspended  in  the  percolator  by  fine  coi)per  or  platinum  wires,  the  flask 
connected  below,  and  the  solvent  is  poured  on  the  drug  in  the  tube. 

The  whole  apparatus  is  then  fitted  to  the  worm  by  means  of  the  large 
cork  above  and  heat  is  applied  to  the  flask  by  means  of  water-bath  aud 
Bunsen's  burner. 

Tlie  following  liquids  have  been  used  for  extraction  and  no  trouble 
has  been  experienced  in  volatilizing  them  fiom  the  water-bath  so  com- 
pletely as  to  keep  the  drug  under  extraction  constantly  covered  with 
liquid":  Ether,  absolute  and  80  per  cent,  alcohol,  carbon  disnlphide. 
chloroform,  methylic  alcohol,  and  petroleum  ether.  Where  the  liquid 
volatilizes  with  difficulty  it  is  well  to  wrap  a  paper  or  towel  around  the 
percolator  to  prevent  cooling  the  vapoiized  solvent  before  it  reaches  the 
condenser. 

It  is  possible  to  get  closely  accordant  quantitative  residts  by  a  judi- 
cious selection  of  solvents. 

The  size  of  the  percolator  may  be  increased  considerably  without  a 
corresponding  enlargement  of  the  condenser. 

This  particular  form  seems  onginally  to  have  been  designed  by  Tollens, 
and  described  by  him  in  1875  aud  again  in  1878.  It  has  been  variously 
mollified  by  Shulze,  1878;  by  Johnson,  Atwater,  and  several  others. 
The  only  changes  here  made  have  been  in  cheapening  the  apparatus  by 
using  ordinary  wine  kegs  for  containiiig  the  block-tin  condensers,  and  in 
8us]>ending  the  inner  tube  by  wii-es  instead  of  supporting  it  from  below 
on  a  wire  coil. 

As  a  matter  of  interest  the  following  references  are  given  to  show  the 
large  number  of  forms  of  extraction  apparatus  which  have  been  de- 
scribed : 

Payen'.— Anloit:  ziir  Zoo.  Chcm.  anal.  (1854),  pp.  13,  14,  mentioned  Zeitsoh.  t  anal 

Chein.  (I8r>?<),  vii,  p.  08. 
DiiAGENDOUFF. — hk'hweiz,  Zeitsch.  f.  Pharm.  vii,  p.  160,  Zcitsch.  flir  anal.  Cbem. 

(iHiiii),  i,  p.  4yO. 
BlBRA.— Gonip-Bfsan«z,  Zoo.  Chera.  anal.  (1871),  3tl»  nnfl.  a.  11. 
O.  Stouch.— Zeiiscli.  f.  anal.  Chem.  (lo(>8),  vii,  p.  OH  (iUowtrated),  from  '^Tidsskrift 

for  I'hysik  ay  Cliemie"  (l»W),  vi,  p.  lua. 
ZULKowsKi.— Dingl.  polyt.  Journal;  2(>8,  *^^,  Zoitech.  f.  anal.  Chom.  (1873)  xii,  p.  300; 

a  nioilitication  of  O.  Storcb's  apparatnA. 
P.  Wagner.— Zoitscb.  f.  anal.  Cbem.  (If?*)),  ix,  p.  354  (illnst.). 
E.  Simon.— Zntrtcb.  f.  anal.  Cbem.  (1«7:J),  xii,  p.  179  (illnst.). 
ScHLoESiNG.— Traitii  (V  Analyse  <les  Materfids  Aj?ricol«-8  (le^7),  p.  259  (illnst.). 
LuDWio  Medicus.— ZoitHcb.  f.  anal.  Cbem.    IHWOi  ^^^t  P-  1^- 
B.  ToLLKNS.- Jouni.  1.  Lamlw.  2*2,  p.  2.  4.  (lf?74),  Z«'ir8cb.  f.  anal.  Cbem.  (1875),  xiv, 

p.  S-2,  and  lo7pf,  xvii,  p.  320  (iiluat.),  ^ew  Kemedies,  N.  Y.  (Nov.,  1678),  p.  336 

(illnst.). 
E.  BcHLLZE.— Zoitscb.  f.  anal.  Cbem.  (1878),  p.  175  (illnat.).    A  modification  of  Tol- 

U'tiH'H  ai)parutU8. 
E.  Drkschel.— ZeitBcb.  f-  anal.  Cbem.  (1877),  x\i,  464  (plate). 
8.  W.  Johnson.— Anier.  Jour.  8ci.  Arts,  xiii,  p.   19«  (illnst..),  Amei.  Cbem.  vi,  106. 

Jahre»l»oricbt  f.  Cbeuiie  (1K75),  p.  1004,  Tol  lens's  ap]mratU8. 
W.  O.Atwat.cr.— Proc.  Aniir.Cb*  m.  S<«c.  [vJ],  No. 2,  p.  fcw*  (illnst. ),Tollen«*8i^»paratnii. 
H.  B.  Paiwuns.— New  Rem«*dic>s  (Oui.,  18*9),  viii,  p.  *^3  (illu8t.),AJuer.  Cb«iii.  Joiuiu 

(Feb.,  ItidO),  i,  p.  37d,  ToUems*  apparatiu. 
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BEPOUT  ON  GRASSES  AKD  FORIGE  PLANTS. 

Sinc«  the  appciirancc  of  the  last  rej^ort  fifty -six  analyses  of  forage 
plants  ami  liays  have  been  made,  wliicli,  with  thirty-four  previously 
publislied  (lieport  for  1878),  form  a  series  of  the  principal  wihl  grasses 
of  the  South  and  West,  some  of  those  well  known  in  the  North,  and 
several  forage  and  other  plants  not  hitherto  examined. 

The  following  list  contains  the  names  and  localities  of  collection  of  all 
fte  si>eciniens  analyzeil  during  1878,  l.s79,  and  1880.  Nos.  1  to  33,  with 
42  and  45,  which  were  analyzed  and  published  last  year,  are  repeated 
here,  with  theu*  analyses  corrected  iu  a  few  i^oints  for  comparhsou : 

GRASS   A3n>   FODDER  rLA:^TS  ANALYSED   DURINQ  1878,    1879,    AXD    1^*80. 

WINTEK  OP  1876-70.  1       [From  Dr.  fl.  W.  lUvenol,  Cbarleeton,  S.  C.) 


(From  ProL  S.  B.  Buckley,  Aiwtin,  Tex.  J 

L  PoMualumlaf^    Wat^^r-grnas. 

i,  AMaropogon  Ptrgmkas,    Broom  sedge, 

BO'lgt^-graas. 
3L  Pmuicum  Texanum,    Texas  millet. 

4.  Suryhun  nutqns.    Wood-grass. 

5.  fieforia  seto*^.    Brisile-grass. 

7.  Leptochloamucronata,    Feather-grass. 

S.  Pstiicum  oblHSuvi. 

9.  Paaictim    viryatum.    Fall     panic     or 

switch-gruss. 
¥k  Pianicam  CmtyalH,    Bam-yard  grass, 

cock's  foot. 
U.  EUmneladica.  Yanl-ffrass,  crow- foot. 

13.  MMcMbergia  diffusa,    l)ix>p-seed  grass. 

(Trom  Thoo.  Loalfi,  Louisville,  WU.| 
IX  P4M  pratensis,    Jntie  grass,  bine-grass. 

14.  Poa  strotina.    Fowl  meadow-grass. 
iS,  Agi09tisac4irata,    Native  rod- top. 

fFctKn  D.  I/.  Pharea,  Woodvillc,  Miss.] 
yk  Cjfnodjon  dactglon.    Bermtula  grass. 
17.   Sporohulm  Indicus,    Smut  grass. 
i^  Tr^>9acMm  dactgloides,    Qama-grass. 


[From  £.  flail,  Athens,  BL] 


Hlerochfoa  horealiA. 
Bro0^n»  canHaiu9, 
grass. 


Vanina-gTa.ss. 
Cailioruia  broom- 


[From  CliArles  Mohr,  IVfoblle,  Ala.] 

tL  Zrsvedesa  striata,    Japan  clovor. 
Si.  Paniemm  aangui stale.    Crab-grass.  j 

S3.  Pamirum  JHUimtorum,  ' 

tL  PaKicuM  virgatum.  Fall  panic,  switch-  | 

grass. 
9S.  Cgnodon  darlylon.    Bermuda  grass.        i 
23l  Amdropoifon  s  otmnu^.     Broom  grass.     I 
10,  SerghttM  halaiiCHse^    .Toh ii ho u  grass. 
n.  EXoiidne  ladica.     Yard  grass,  crow -foot  \ 

grass. 
%L  pMieuufl^forwue. 

[Ft9m  Dr.  W.  A.  Corswell,  Amerious,  Ga.] 

ML  ^gnrine  fiidioa*    Yard  grass,  crow-foot 

gnisg. 
V»  Jkri9laf<rnium  Mjyptiacum,  Crow-foot 


Xo.  of  anal. 

33.  JJtf^modium  molle.    Beggar  llco. 

WLNTER  OP  187»-'80. 

[From  Charles  Mohr,  MobUc,  Aliv.J 

34.  Paspalnm  pra;cox. 

35.  Paiduuoi  ancepa, 

3ti.  Panumm  diraricitum, 

37.  Panicum  dichoiomum. 

33.  Aii'iropogon  macrourtie.    Broom-grass. 

39.  Pauicuia  protifcrum,  I^nrge  crab-grass. 

40.  Panicum  Crusijalli,     Barn-yard  grass. 

41.  Andropogon  scopariiu  (before  bloom). 

42.  i'niola  latifolia.    Fescue  grass. 

43.  PaiuGum  gibbum, 

65,  JUchardaonia  acabra,    Mexican  clover. 

[From  the  Department  gruonds.) 

44.  Vichia  eativa.    Common  vetch. 

45.  Bromiis  unxoloidfe,    Schrader's  grass. 

(From  A.  C.  Lathrop.  Glonwnod,  Pop©  County, 
Miuaf9uttt.J 

46.  Andrnpogon  furcatus.  Blue  joint  grass. 

47.  Boutrloua  oligostachya.     Gaiiuua  grass. 
4>*.  Spartina  cyn'oHuroidcs.    Marsh  grass. 

49.  Muhltiibergia  glumerata.     Satin  grass. 

(From  James  O.  Adams,  Manchester,  K.  H.  ] 

50.  Anthoravthon  odoralum.    Vernal  grass. 

51.  Fcstuca  pratcHsia.     Field  fescue. 
.V-J.  Poa oompreum,    English  bhie-grass. 
5:<.  Glyceria  ncrvata.    Fowl  meadow-grass. 

54.  Festuca  oriiia.     Shei»p  fescue. 

55.  Dromus  stcalina.     Common  cheat  or 

chess. 

56.  Poa  pratenais.    Blue-crass. 

60.  Mahhubtrgia  sp.  i    Knot-grass. 

61.  Plantago  lanceolala,     Kibwort  plant* 

ain. 

62.  DaatyUs  glomerata,    Orchard-gr&ss. 
6:1.   Triiicum  reptt*8.     Quick-grass. 

64.  Daathonia  spicata.     Wild-oat  grass. 

[From  J.  D.  Waldo,  Qnhicj,  ULI 

.''»8.  Spnrtina  cgnosHroidcs.    Marsh  or  whip 
•grass. 

[From  .1.  E.  Snodgrass.  Vortli  Mountain.  W.  Va.] 
Blue    weed,  Irtne 


No.  of  An-nl. 
57.  ICchium   vulgare, 
thistle. 
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(From  D.  H.  WheeW  ^e^.rasV:;  |  No.  of  r.nal 

So.  of  anal. 
59.  Judropogon  furcaius.     Blue- join  I. 

[From  Vr.  S.  Kobprtson,  :Nfn.«cogee,  Ind.  T.] 


71).  ranicum  v'trgaiam  (tall).    Panic-grass. 
81).  Panlciimtirgatumifiliavt).  Panic-grasd. 

[From  CjTus  G.  Pringlc,  Chariott«,  Vt] 


66.  ArUiida  pnrpnrem.       I^irple    beard-  '  81.  Danihonia  compretina.    Wild-oat  grass. 
gra««.  8*i.  Giyceria  aquatica,  Reedmeadow-graas. 


67.  Andropogon  argenteus.     Silver  beard-  !  83.   Glyceria  nervata 

grasH. 

68.  Svirpus    eriophorum.      Woolly    sodgo- 

grass. 

69.  Vniola  lafifolia,     FeariiP  jp'afls. 

70.  Panicum  affvostoides.    Marsh  panic. 

71.  Sorghum  nnlaus. 

72.  TrieitspiA  purpurea.     Pnri)lo  tricnspis. 

73.  Elymus  Cauadcnsift.     Wild  rye-giaan. 

74.  Spartina  ct/nofmroUkM.     Whip-grnss. 

75.  Andropogon  ncoparius. 

76.  Panicum  capillcrc.     Witcb-grass. 

77.  Andropogon  f urea! u». 

78.  dnna  arundinacen,    Recd-grass. 


4.  Arena  striata,  Monntain  oat-grass. 
[From  J.  W.  Sanborn,  Hanoyer,  N.  H.) 

85.  liay,  cbiefly  timothy,  cut  ten  days  be- 
fore bloom. 
8G.  The  same,  cut  while  in  bloom. 

87.  Tbe  same,  cut  after  bloom. 

90.  The  same,  cut  while  in  bloom. 

91.  The  same,  cut  after  bloom. 

(From ,  S.  C] 

88.  Phalaria  inl^rm^dia  var  angutta,  Ameiv 
lean  canary -gtasa. 


DESCRIPTION    OF  TABLE  1. 

In  Table  I  the  proximate  analyses  of  the  grasses  examined  dnringthe 
past  year  are  given  in  deltiil,  in  a  similar  manner  to  those  published  in 
the  report  for  1878,  but  modified  in  a  few  particulars. 

The  figures  for  ash  were  obtained  by  burning  the  plant  and  weigh- 
ing the  crude  ash,  instead  of  determining  it  pure  and  sand  free,  as  was 
done  last  year.  Tlie  complete  analysis  of  the  ash  has  been  giren  np 
as  not  repaying  the  labor  involved.  ^ 

The  ethei'  crfroet,  or /af,  has  not  been  separated  into  wax,  fat,  and  chlo- 
rophyl,  but  is  given  as  a  whole. 

The  80  per  cent,  alcohol  extract  has  been  made  more  complete  by  the 
use  of  the  apparatus  figured  and  described  in  this  report.  The  action 
of  the  alcohol  was  continued  fourteen  hours,  and,  after  weighing  the  ex- 
tractive matter,  dried  at  100^  C,  a  separation  of  the  resinous  matter 
fh)m  those  constituents  soluble  in  water  has  been  attempted.  The  resins 
are  probably  of  small  nutritive  value,  while  the  portion  of  the  extract 
soluble  in  water,  consisting  chiefly  of  sugar  with  the  soluble  nitroge- 
nous matter,  is  one  of  the  most  important  parts  of  the  plant 

The  gum  has  beeu  extracted  as  usual  by  percolation  with  hot  water. 

The  treatment  of  the  grass  with  2  per  cent,  soda  solution  before  that 
with  acid,  which  was  tried  in  a  few  grasses — Xos.  34-42 — has  given  way 
to  the  more  universally  applicable  method  of  boiling  first  with  2  pejr 
cent  acid. 

Instead  of  making  a  direct  estimation  of  the  acid  extract  by  neutral- 
ization and  evaporation,  an  aliquot  portion  has  been  titrated  with  Fehl- 
ing's  solution  and  the  cuprods  oxide  obtained  calculated  to  starch  and 
stated  as  starch  isomers.  That  the  grasses  contain  only  minute  quan- 
tities of  actual  starch  is  well  known.  They  contain,  however,  substances 
which  are  convertible  by  add  into  products  which  reduce  Fehling's  so- 
lution, and  at  the  same  time  others,  probably  allied  to  the  peetous  sub- 
sianccs,  which,  although  extracted  by  acids,  have  no  effect  on  Fehling's 
solution. 

In  the  statement  of  the  analyses,  the  separation  of  the  two  classes 
seems  to  be  desirable,  the  latter  being  included  with  the  alkali  extract 
or  undetermined  portion  of  the  grass  and  being  of  small  nutritive  value. 

The  crude  fiber  given  in  the  table  was  estimated  in  a  diflferent  manner 
from  the  cellulose  of  last  year.    It  cousists  of  the  ash-free  residue  c* 
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the  grasft  after  eirtractioti  with  ether,  alcohol,  water,  aeld,  and  alkali, 
and  may  be  somewhat  larger  than  the  amount  of  cellnloso  obtained  by 
the  more  severe  treatment  with  hypochlorite  solution.  As  most  deter- 
minations of  fiber  are  now  made  in  this  manner  in  fodder  analysis,  it 
seemed  desirable  to  conform  to  common  usage  in  this  respect,  especially 
as  the  German  hay  analyses  show  a  much  higher  percentage  of  liber 
than  oars,  which  might  have  been  owing  to  severer  treatment  in  our 
methods  of  working. 

As  has  been  the  custom  the  nitrogen  obtained  by  combustion  with 
ioda  lime  has  been  multiplied  by  the  factor  6.25  and  the  product  stated 
as  albumen. 

The  error  of  this  method  of  procedure  is  universally  acknowledged, 
it  being  well  known  that  this  factor  does  not  represent  the  per  cent,  or 
BitTogen  present  in  the  nitrogenous  constituents  of  plants,  but  only  that 
of  pore  albumen. 

Exi)eriments  during  the  past  few  years  have  shown  that  this  is 
not  only  the  case,  but  that  in  addition  there  are  present  in  most  plants, 
bodies  containing  nitrogen  in  a  smaller  proportion  than  the  albuminoids 
and  possessing  a  greater  solubility,  which  are  called  amides  and  amido 
adds.  What  their  value  is  as  nutrients  is  not  known  for  lack  of  experi- 
nental  evidence.  By  some  they  are  regarded  as  of  equal  value  with  the 
albuminoids,  by  others  as  of  little  use.  An  investigation  is  at  present 
going  forward  with  a  view  to  the  separation  and  examination  of  this 
aolnable  nitrogenous  conipoimd,  the  resulti^  of  which  must  be  reserved 
for  a  subsequent  report. 

Whatever  the  truth  may  be,  it  is  evident  that  their  presence  is  of  im- 
portance in  one  way  or  another  to  the  analyst  and  the  farmer,  and  that 
some  determination  of  their  amount  nmst  be  attempted  in  order  not  to 
indude  all  the  nitrogen  found  in  a  plant  under  the  head  "  albuminoids,'^ 
▼here  it  does  not  rightly  belong. 

EXPLANATION  OF  TABLE  H.  • 

As  it  was  found  that  the  80  per  cent,  alcohol  extract  contained  large 
amounts  of  nitro^ren,  which,  if  neglected,  would  cause  the  same  substance 
to  enter  twice  into  the  analysis,  once  as  albuminoids  and  again  in  the  sugar 
extract,  making  both  of  these  divisions  larger  than  they  naturally  would 
be,  the  amount  of  nitrogen  remaining  in  the  residue  after  extraction 
with  alcohol  was  determined  in  all  the  plants  under  examination.  The 
difierence  between  this  itiguro  and  that  found  for  total  nitrogen  in  the 
origina]  plant  of  course  represents  the  amount  soluble  in  alcohol.  That 
no  further  amount  of  nitrogen  was  extracted  by  water  was  proved  by 
the  following  experiments: 


Xnniber. 


K '  HftT  . 

m !..  do. 

« i...do. 


Kitrogea  oootained  after  exiractioii  with— 


Nothing.        Average. :  Ither. 


1.80 
1.38 
1.  :>7 


1.82 
1.40 
1.48 


1.84 
1.39 
1.49 


1.51 


Alcohol, 
80  per  cent. 


L46 
1.28 


Water. 


L43 
L20 
1,30 


The  nitrogen  extracted  by  80  per  cent,  alcohol,  after  14  hours'  treat- 
sott,  has  been  stated  as  soluble  nitrogen,  and  consists  probably  of 
wmMes  and  amido  acids  to  a  Inrge  extent.  At  lea«t  albuminoid  reagents 
pnidaced  only  slight  precipitates,  except  in  one  or  two  of  the  cases  where 
tie  sotahle  rose  to  GO  j[>er  cent*  of  the  total  nitrogen. 
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As  lias  been  said  in  Table  T,  the  nitrogen  has  been  all  stated  as  albu- 
minoid. Tbis  lia»  been  done  merely  to  earry  out  the  comparison  between 
these  analyses  and  others  made  intjviously. 

A  more  correct  way  to  state  them,  and  one  which  every  one  can  apply 
far  himself,  is  to  deduct  from  the  alouminoidsan  amount  Gori«s|K>ndin^ 
to  the  nitrogen  soluble,  to  deduct  fi-om  the  sugar  extract  a  hke  amount 
and  insert  the  same  iu  the  analysis  as  soluble  nitrogen  multiplied  by- 
some  suitable  factor. 

As  an  example,  the  analysis  of  Yicia  sativa  will  serve: 

Moiaturo '. 11.12 

Ash 8.00 

Ether  extract * * 4.70 

Retjin ; 1.99 

Sugars  11.79 

SolubloN.  X  6.25 8.57 

Gum 5.96 

Starch  isomers •  14.20 

Uudetemiined 2.63 

Crude  tibt-r., 13.54 

InaolubleN.  X  6.25 17.50 

100.00 

With  the  aid  of  Table  IT  this  method  of  statement  can  fce  easily  ap- 
plied to  any  of  the  plants  analyze<l. 

Oscar  Kellner  *  has  lately  published  some  results  of  the  determinations 
of  the  amide  nitrogen  at  various  stages  of  the  growth  of  grasses,  which 
are  given  in  the  following  table : 

Kellner 8  analjfies. 


l^amcB  of  grasses,  Sec. 


1 


Bed  clover,  tecond  year's  growth.  i 

CatoD  March  27;  4  incboii  hish.  SleavcB i 

Cut  on  April  27:  7  iochoH  high.  Cleaves ! 

In  full  bluom,  35  inohett  high I 

.  Hvf'  i 

Cut  March  28;  8  inchca  high 

Out  Apiil30:  35  inches  high I 

Italian  rye-grass,  f^cond  year. 

Cut  April  I ' 

CutHtty  15 

Arena  elatior,  seeond  year.  ' 

Cut  April4:  17  inchcgbich i ! 

Cut  May  23;  60  inebes  hi-h ' 

Dttclylit  ffla  m  erata,  ! 

Cut  Aprll4:  ISincheahigh ' 

Cut  May  23;  45iuchcahigh 

Ueadoto  hay.  | 

Cut  May  4 t 

Cut  June  ft    1 

Cut  June  2D ' 


it 

1 

^ 

H 

P3 

ill 

75 

h 

P4 

'A 

^^ 

5.200 

1.958 
0.975 

37.7 
24.5 
16.  S 

38.5 

1974 

2.244 

,070 

4.4.S3 

1.701 

1.245 

3.574 

0.901 

25.2 

0.758 

3.921 

1.110 
.320 

29.1 
10.1 

1.804 

0.80J 

4.CC4 

1.460 
.(J37 

1.306 
a  4502 

.983 

81.8 
26.3 

25.8 
17.8 

84.8 

2.420 

5.091 

2.533 

2.824 

.892 

1.7H7 

.2a5 

lao 

.239 

1.3M 

.102 

7.5 

.083 

•  Chem.  Central  Blatt.  X,  p.  744. 
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He  KbowB  that  tlie  aniouut  vaines,  decreasing  from  the  early  stages  of 
grovlh  to  maturity,  and  in  this  connectiou  it  is  of  interest  to  discover 
whether  a  young  hay  containing  a  hirge  amount  of  amides  possesses  the 
ootritive  value  of  one  cut  Jater.  The  only  experiments  in  this  country 
are  those  lately  carried  out  by  Mr.  J.  W.  Sanborn,  of  New  Hampshire, 
frwn  which  he  concludes  that,  weight  for  weight,  his  cattle  do  better  on 
^  older  or  later  cut  hay,  while  they  will  eat  more  of  the  early  cut 
This  angle  experiment  of  course  needs  confirmation,  and  it  is  in  thisdi- 
reetion  that  the  farmer  should  work  to  aid  the  chemist  to  a  piuctical 
^plication  of  the  results  of  his  laboratory  work. 

It  is  to  be  regretted  that  more  accurate  data  are  not  at  hand  as  to  the 
development  of  the  grasses  analyzed  by  us.  At  present,  however,  series 
of  the  most  important  grasses  are  being  collected,  which  will  be  analyzed 
to  show  the  eifect  of  development  on  their  nitrogen  content  and  coudi- 
Hon. 

EXPLANATION  OP  TABLE  HI. 

Talile  111  contains  all  the  analyses  of  fodder  plants  made  during  the 
past  two  years  stated  according  to  the  Weende  method,  which  is  em- 
pk^ed  gi'iitrally  in  Europe  and  by  many  analysts  in  this  country.  It 
pcwseases  the  advantage  of  simplicity,  and,  as  far  as  judging  of  fodder 
talneB  is  concerned,  furnishes  us  with  all  the  data  which  we  are  able  to 
intopr^t  with  our  present  kuoweldge  of  the  digestibility  of  the  various 
constituents  of  grasses,  &c.  By  means  of  this  table  we  are  able  to  com- 
pare the  American  grasses  with  those  examined  in  Germany ;  to  apply 
as  far  as  is  suitable  the  conclusions  drawn  from  long  years  of  work  in 
Q^t  country  to  the  results  which  we  have  obtained. 

Under  this  arrangementeverythingnotash, fat, crude fll>er, nitrogenous 
sabsstanee,  and  moisture  is  included  under  the  designation  <^  nitrogen 
free  substance.^ 

In  the  analyses  from  1  to  33,  the  ash  differs  from  that  given  last  year 
by  including  the  sand.  One  or  two  corrections  have  also  been  made  in 
the  aroonnt  of  albumen.  In  the  latter  columns  of  the  table  the  quality 
of  the  grass  and  the  ratio  of*  the  nutritive  ingredients  are  given. 

The  former  is -a  mere  arbitrary  designation,  based  upon  the  average 
comiK^tion  of  American  grasses. 

The  latter  is  tlie  ratio  l^tween  the  fats  and  carbohydrates  and  the 
ilhnminoids,  and  is  commonly  known  as  the  nutritive  ratio.  It  shows 
whether  the  fodder  is  complete  in  itself,  or  whether,  in  order  to  obtain 
its  full  value,  it  must  be  combined  with  some  other  having  an  excess 
of  that  constituent  wanting  in  the  fodder  in  question.  It  has  been  found 
that  the  animal  requires  the  ratio  of  carbohydrates  and  fats  to  albu- 
minoids to  be  in  the  proi>ortion  of  about  five  to  one  in  order  to  live  with 
the  greatest  advantage  and  most  economically,  since  this  proportion 
represents  the  ordinary  demands  of  the  animal  economy. 

To  more  fully  understand  this  matter,  it  is  necessary  to  consider  the 
diffeient  functions  of  food  in  the  auiinal.  These  fuuctloiis  are  mainly 
these: 

Ist,  The  supplying  of  material  necessary  to  the  development  of  the 
growing  animal. 

2tL  To  provide  for  waste  of  tissue  constantly  going  on* 

3d.  To  furnish  muscular  force. 

4tfa.  To  furnish  animal  heat. 

The  above  represents  what  may  be  regarded  as  the  normal  wants  of 
tte  animal ;  but  m  the  case  of  cows  giving  milk,  for  example,  there  is 
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another  demand  to  be  met  \>y  the  food  snpply,  and  a  proper  rej^ard  to 
the  food  necessary  to  supply  this  demand  is  of  tlie  giciitest  practical 
importance  to  the  farmer. 

Since  the  tissue*  of  the  body  are  mainly  coijiposed  of  uiti-ogeuous  and 
phosphatio  material,  it  is  obvious  that  for  the  production  of  such  tissuen 
in  the  young  animal,  and  for  the  repair  of  their  waste  in  the  adult,  only 
food  wnich  is  made  up  of  such  nitrogenous  or  phosphatic  material  will 
suffice  for  such  purpose ;  but  for  the  other  functions  of  food,  viz.,  the 
supply  of  animal  heat  and  muscular  force,  other  kinds  of  food,  those 
rich  in  carbohydrates,  will  suffice,  since  it  appears  to  be  conclusively 
established  by  experiment,  the  results  of  which  are  universally  accepted, 
that  animal  heat  and  muscular  forcMi  proceed  from  the  combustion  oi* 
oxidation  of  food  constituents  in  the  blood. 

But  these  latter  functions  of  food  may  be  performed  by  the  oxidatiou 
of  nitrogenous  or  phosphatic  foods  as  well  as  by  that  of  the  carbohy- 
drates, and  such  is  found  to  be  the  case  Avhen  through  lack  of  sufficient 
food,  either  partial  or  complete  starvation,  it  is  found  that  the  animal 
becomes  emaciated,  and,  in  fact,  the  functions  of  life  are  being  performed 
at  the  expense  of  the  muscular  tissues,  after  the  reserve,  supplies  of  fat 
in  the  body  have  become  exhausted. 

Tine  economy  in  feeding,  therefore,  demands  that  the  proper  propor- 
tion of  these  three  kinds  of  food  be  provided;  and  since  the  carbohy- 
drates are  much  cheaper  tlian  the  other  kinds,  it  is  advisable  that  only 
sufficient  quantity  of  the  other  kinds  be  furnished  for  the  full  perform- 
ance of  those  functions  of  which  these  only  aie  capable,  namely  the  sup- 
ply of  the  tissues,  since  any  other  procedure  would  be  extravagant  and 
wasteful. 

A  judicious  combination  of  fodders  so  as  to  produce  this  result,  and  a 
utilization  of  the  foddera  in  his  possession  by  mixture  with  others  which 
he  may  buy,  so  as  to  economiase  all  the  nutrients,  is  the  problem  which 
should  occupy  the  farmer  today. 

It  is  in  this  direction  that  the  chemist  is  able  to  furnish  great  assist- 
ance to  the  stock-raiser,  by  analyses  of  fodder  stufl's  which  shall  show 
him  how  to  feed  them  economically,  by  calculating  suitable  rations  of 
various  substances,  by  finding  values  to  apply  to  the  digestible  portions 
of  fodders  in  order  to  calculate  their  cost  in  the  market,  and  by  practi- 
cal feeding  experiments  to  show  how  Ave  may  interpret  the  results  ob- 
tained in  the  laboi*atory. 

THE  CALCULATION  OF  FOPDER  VALUES. 

In  the  description  of  the  analyses  of  grains,  p.  — ,  mention  has  been 
made  of  the  figm^es  assigned  by  Wolf  and  Koeuig  to  the  nutritive  con- 
stituents of  the  cereals  for  determining  their  values ;  and  the  manner  ot 
deducing  others,  suitable  to  the  American  market,  from  the  average 
value  of  crops  for  the  last  ten  years'  has  been  explained. 

In  the  case  of  hay,  the  average  value  since  1870  has  been  $12.86  per 
ton  5  and  this,  taken  in  conjunction  with  the  average  composition  ot 
American  glasses  analyzed  by  us,  gives  the  following : 

Valuta  of  the  available  mitriaits  of  AvHyivan  hay, 

AlbuiniiioiilH .**.40  ceuta  ptT  pouud. 

Fnts %.--..  2.93  oeut^p^r  pound 

Xiti-ogou,  fieo  extract 7*J  ceut  per  pouud. 

These  figures  have  been  used  in  the  calculation  of  the  relative  fodder 
values  given  in  one  of  the  last  columns  of  the  table.    It  will  be  seen 
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that  they  are  very  much  lower  than  those  for  the  gi-aiiis,  which  is  of 
course  to  be  expected.  There  are  several  i)oiuts  al)out  these  money  val- 
ues vhieli  ehonld  be  explained  to  show  their  use. 

Two  or  more  grasses  varying  in  composition  may  have  the  same  values. 
This  means  that  all  are  worth  the  same  as  fodder  if  used  so  as  to  econo- 
mize all  the  nutrients. 

A  clover  bay  whose  composition  might  be — 

Moisture — .- , 16.7 

Fmt 3.2 

Nitrogen,  free  extract :j*2.9 

Cmde  fiber , 29.9 

Albmnitioids 11. 0 

JUh t),3 

is  worth,  according  to  the  values  given  above,  $14.10  per  ton;  that  is 
to  say,  it  contains  nutritive  ingredients  of  that  value.  If  used  in  com- 
bination with  other  fodder  poor  in  nitrogen  but  rich  in  carbohydrates, 
the  nntritive  ratio  will  be  made  normal  and  the  full  value  of  the  clover 
woald  be  realized;  but  if  it  were  fed  alone,  the  excess  of  nitrogen  con- 
tained in  the  clover  beyond  that  which  was  necessary  to  the  nght  pro- 
portion to  the  carbohydrates  present,  would,  as  we  have  seen,  be  fed 
wastefnlly,  since  it  woiUd  be  supplying  the  place  of  other  and  cheaper 
food. 

The  ratio  of  fats  and  carbohydrates  to  the  albuminoids  being  1  to  3.28, 
about  35  i)er  cent,  of  the  nitrogen  would  thus  be  fed  at  a  waste  by  feed- 
ing the  hay  alone,  and,  therefore,  while  this  hay,  properly  fed,  would 
have  a  nntaitive  value  of  $14.10,  only  $11.50  worth  woiUd  be  economic 
eaOj  fed,  while  the  remaining  $2.()0  worth  of  nutritive  material  would 
simply  serve  the  purpose  of  an  e<inivalent  amount  of  carbonaceous  food 
of  a  mach  less  market  .value. 

Many  considerations  of  course  affect  these  methods  of  rational  feed- 
ing, and  persons  interested  can  do  no  better  than  i-ead  some  of  the 
admirable  German  works  on  the  subject,  which,  although  perhaps  not 
KtricUy  applicable  to  our  climate  and  stock,  will  point  out  to  the  farmer 
Ibo  direction  in  which  investigations  on  this  subject  must  be  pushed. 
Bat  few  experiments  have  been  made  in  the  United  States,  and  when 
we  consider  what  an  immense  amount  of  time  and  experience  has  been 
devoted  to  this  subject  on  the  Continent,  it  is  impossible  not  to  see  the 
extent  of  the  work  which  is  before  us  to  put  the  farmer  on  as  sound  a ' 
basis  in  this  country. 

COMPARISON  OF  AMEEICAK  AND  GERMAN  GRASSES. 

WoliT  and  Ktihn  give  the  following  tables  oT  the  average  composition 
of  Germ  tn  grasses,  which  are  of  interest  to  compare  with  our  own  giveu 
aJ^-wards : 

Wolff ^9  tables  of  the  coinpot^ition  of  hay  from  German  fjrafitfes. 


Conditions. 

Water. 

Ash. 

5.00 

«.  -JO 
7.ro 
T.70 
7.^3 

Total  N.  X 
6.25. 

Fiber. 

i»0.20 
2(3.  V,0 

UK  ;;(> 
yu.oo 

N.free 
extract. 

Fat. 

fMr.    .  ...^. 

14.30 
14. 30 
14.30 
i.'..uo 

1(J.  OJ 

7.50 
0.20 
9.70 
11.70 

i:!.  r.o 

11.32 

3>'.  20 
no.  70 
41.00 
41.00 
40, 40 
47.  Si 

1.50 

f^        

2.0Q 

Qood teTmco)  .'•^rr • 

J.  50 

Terr  ffood  ...«......•• 

'J.K 

1^^.:::.::... 

3.00 

AvH^PM  Miod.  drv 

2.02 

■*""^w  yww^^*^  ••»• 
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Kiikv^s  average  composition  of  Gennan  hay. 


Varieties. 

j  Water. 

Ash. 

y  .          X.  free 
^^^-        extract. 

Cmde 
tibor. 

27.1 
2a  7 

Mbumin- 
oiUd. 

Nutrlt 
laUo. 

Meadow  Lay 

Hay  from  sweet  gruKboB  .  .. 

14.g!          6.5 
..'         14.3  !           5.8 

2. 3            40  3 
•      2. 6            30. 1 

9.5 

as 

1:4.5 
1:4.5 

Average  of  Jmerican  wild  gt^sses. 

Cnide 
fiber. 

27.1 
23.2 

Vaiictiet*. 

;  Water. 

Ash. 

Fat 

y.  free 
extract 

Albnmin- 
oiOs. 

j  Nntrlt 
1    ratio: 

1 
Dry  fn^oa ....-..-...---i 

7.9 
€.8 

2.9 
3.6 

5a9 
46.2 

8.2 
7.0 

1:6.0 

Onaa  cured  aa  bay 

14.8 

1:6.9 

If  we  regard  these  averages  as  representing  German  and  American 
hays  it  will  be  seen  how  much  poorer  the  latter  are  in  nitrogen  than  the 
^former,  the  poorest  German  hay  having  more  than  the  average  Ameri- 
can. But  in  regard  to  carbohydrates  and  fiber  our  hays  are  the  best, 
fiber  being  much  lower  and  carbohydrates  much  higher,  so  there  is  no 
good  reason  for  calling  our  hays  all  iM>or,  especially  as  the  nutritive  ratio 
is  more  nearly  normal.    A  diffei-ent  classification  is  all  that  is  necessary. 

It  will  be  noticed  that  the  average  water  content  of  German  hay  is 
given  as  14.3  per  cent.  This  has  been  accepted  in  this  country  and  ap- 
plied in  the  table  to  all  the  gi'asses  for  the  sake  of  comparison.  There 
is  in  all  our  determinations  of  moisture  none  so  high  as  this,  the  average 
of  the  grasses  being  7.86  |>er  cent.,  but  they  ha^l  hung  in  a  warm  place 
for  some  time  before  analysis.  Experiments  to  be  made  next  year  on 
this  point  will  be  decisive. 

DIGESTIBILITY  OF  THE  CONSTITUENTS  OP    GRASSES. 

It  must  be  remembei*ed  that  in  the  analyses  the  total  amount  of  the 
nutrients  present  in  the  grasses  .is  given,  but  that  under  the  most  favor- 
able conditions  all  of  this  cannot  be  digested  by  the  animal.  liow 
much  can  be  assiuiilated  is  to  be  found  only  by  practical  exi>erimeut. 
This  ha«  been  done  in  Germany  with  many  fodders,  and  the  results  of 
some  of  the  most  important,  as  given  by  KUhu,  are  here  tabulated* 

Dlgestihiliiy  of  the  coMiituenU  of  various  fodders, 

JlLIL'B  KiJIIX. 


Varieties. 


.Proteia  substance.! 

1 ! 


Fat. 


X.  free  subBUnce.        Crude  fiber. 


e 


a      "1 


Pa»turegrass |  70.6 

MovM'ii)C);ra«8 ;  09.0 

Red  rlover:  I 

Sbortly  before  bloom  I  70.5 
BetrlniiiDgtobloum..!  71.7 

Fnllbloora 104.7 

TowRitIs  end  of  bloom   50. 4 

Corofodder i 

Hav '  Si'O    71.0 

Aftermath !  W.O  I  68.0 


2     ' 
^    ! 


79.3 

71.7 : 


74.3  ! 
76.3  ! 
7a  2  i 
60.8  I 


cn.  4 

I  GO.  4 

57.0 
CU.  1 
58.6 

.".:.| 

S.5 
-7.0  I 


I  68.1 
68.1 

6.12 
7...  3 
65.4 
46.7 

69.7* 
57.4 


66  I  74.  5     84. 4 

84.4 


ai2 

80.  I 


65 

74.7  1 

62 

61).  6 

71 

73.0 

63 

6S.Z 

45 

7a  3 

75 

46 

48.0 

46 

56.7 

s 

a 

c- 

6 

a 

.£: 

s 

B 

•^ 

*p 

f 

a  *  a: 


71.0 


78.8 
75.0  I 


70  ;  70. 3  I  7.1 2 
7tt  i  65w4  I  72.8  | 


78 

77 

70 

71 

67 

63     44.6 

60  I  54.8 


50.1 
52.2 
40.4 
SS.3 


60.4 
59.2 
50.1 
39.3 

72.4 
74.9 


73 
69 

"55 
56 
48 
39 
7'* 
56 
63 
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Tarietiu. 


QfTObay.... 
Wfeeci  straw  . 
Sveftraw  .... 

CMstnw 

QMS , 

(km. 


Protein  sabstance. 


T^iwnfl  eake,  with  oxen. 

WVeat  Imoi,  diy 

^Gookad 


43.0 


2.6 
14.4 
58.0 
83.9 

aae 

84.4 
80.2 
82.9 
6L0 


73.8 


82.6 
50.0 
81.3 
88.1 
100 
01.  & 
80.9 
93.5 
8L0 


2 

&«  - 

60 
2U 
25 
38 
74 
85 

no 

87 
88 
70 


Fat. 


1 25'.  free  substance.  <      Cnido  fi  ber. 


33.0    75.3 


21.2 
14.0 
63. 4 
74.4 
8a9 
45.0 
86.7 
77.6 


40.9 
51.0 
90.0 

7a  5 

100 
60.0 
93.9 
81.6 
89.9 


~r 


59  C2. 5     80. 1 

27 

32  2>*.  5     5L  8 

30  :a2     47.0 

82  I  05. 0  '  79  7 

76  92.  5  ,  OX  3 

97  90.7  I  98.7 

5Ji  94.7  »  08.0 

91  85,0 

80  77.7 

81  69.7 
I 


I  96.3 
K1.2 
62.4 


60  , 
40, 
36 

^' 

94 
*M 
97 
91 


3&0 


46.8 
53.0 
."no 
17,0 
25. 1 
55.1 

iao 

3.5 


59.2 


72.0 
«7.U 

:;2.i 
;  57.4 
100 
I  8R.5 
!  54.5 
I  32.2 
:  2L5 


56 
01 
21 

'a 

(» 
74 
54 
20 
13 


In  this  table  the  maximnm  and  miDiinum  amount  digOBted  of  each 
oonstitoent  in  varioas  experiments  are  given,  together  with  the  probable 
meaa.  How  much  we  may  depend  on  these  determinations  for  our 
AiQerican  fodders  is  doubtful.  They  serve,  however,  to  show  in  what 
directioii  we  must  work,  and  what  assistance  chemistry  can  render  the 
farmer. 

To  show  bow  these  tables  are  used  in  connection  with  fodder  analyses 
an  example  may  serve.  A  farmer  has  a  milch  cow  which  he  wishes  to 
feed  in  the  most  economical  manner  on  the  fodder  at  his  disposal,  com- 
biiied  with  other  food  purchased,  and  with  a  view  of  obtaining  the  best 
letum  in  milk.  It  has  been  found  that  a  milch  cow  requires,  as  a  daily 
laitkni,  for  every  1,000  pounds  live  weight,  according  to  Kiihn — 

PouudB. 

Dryorganie  tmbstance 20.0  to  30.0 

Digesyble  albuminoids 2.0  to  2.  7 

Digestible  fats 0.4  to  0.  7 

B^Qstible nitrogOD,  tree  extract • 1:^.5  to  15.0 

l%esybleeabstance 15.  to  17.0 

HafeiitiTe  ratio,  about 1  to  G 

The  farmer  has  an  average  (German)  hay  and  mangolds,  which,  if  fed 
together,  would  make  a  ration  too  rich  in  carbohydrates.  Taking  into 
ooQsideration  his  ability  to  purchase,  he  finds  from  the  analyses,  digesti- 
bility and  fodder  valoe,  that  he  can  make  this  ui>  in  the  best  way  by 
buying  cotton-seed  meal  and  constituting  the  ration  as  follows : 


QaimUties 


^i«TCTacebay 

4i  poomls  Buuisoldfl    

Spe«ai«eoKoo-aeedmeal . 


Sag 


.s 

-s^ 

i^i 

a 

i^ 

3| 

II 

o 
3 

J 

«i 

1^ 

OJ 

H 

jL 

to 
Q 

mo 

L20 

9.84  i 

0.24 

4.4 

.44 

4.00 

(1.00 

L6 

.62 

.U6! 

0.24 

25.0 

2.26' 

14.20  i 

0.54 
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Of  course,  it  is  necessary  that  a  farmei's  judgment  should  be  used  in 
the  matter  as  well  as  the  mere  data  given  in  the  tables.  The  ration 
must  be  palatable  to  the  animal  and  in  proper  form. 

Wolff's  tables  of  the  composition,  digestibility,  and  value  of  feeding 
stuffs,  and  his  table  of  feeding  standards,  are  copied  here  from  the  admi- 
rable report  of  the  Connecticut  Agricultural  Experiment  Station.  They 
are  not  so  good  as  those  given  by  Kiihn  in  Mentzel  und  Von  Lengerlc^H 
Landicirthschaftliches  KdleTiderfur  1880,  but  are  more  concise.  It  must 
always  be  remembered  that  these  figures  are  derived  firoui  German  ex- 
periments, and  will  probably  be  modified  in  the  future  for  this  country. 

Feeding  $tandard$. 
[Per  day  and  per  1,000  ponnds  live  weight.] 


Age  aod  condition. 


■z 

II 


1.  Oxen  ftt  rest  in  a  Stan 

2.  Wool  sheep,  coarser  breeda 

Wool  sheep,  finer  breeds 

8.  Oxen  moderstely  worked 

Oxen  heavily  worked 

4.  Horses  moderately  worked 

Horses  heayily  worked ,.. 

6.  MUkcows 

6.  Fattening  oxen,  first  period 

IPattening  oxen,  second  period .. 
I'Vittening  oxen,  third  period .... 

7.  Fattening  sheep,  first  period  — 
Fattening  sheep,  second  period  . 

8.  Fattening  swine,  first  period . . . . 
Fattening  swine,  second  period . 
Fastening  swine,  third  period... 

•.  Growing  catUe— 
Age  in  months: 


10. 


Growing  sheep- 
Age  in  months: 


2to  8. 

3to  6. 

8  to  12. 
12  to  18. 
18  to  24. 

6to  8. 

8to  8. 

8toU. 
11  to  15. 
16  to  20. 
11.  Growing  fiftt  pigs- 
Age  in  months:    2  to  8. 

8to   5. 

5to  8. 

8to  8. 

8tol2. 


Growing  cattle- 
Age  in  mouths: 


Growing  sheep- 
Age  In  months: 


Growing  fat  swine- 
Age  in  months: 


2to  8. 
3to  8. 

8  to  12 . 
12  to  18. 
18  to  24. 

6to   8. 

8 to   8. 

8  to  11. 
11  to  15. 
15  to  20. 

2to  8. 
8  to  5. 
5to  8. 
8to  8. 
8tol2. 


LU 


150 
800 
500 
700 
850 

58 

87 
75 
82 
85 

50 
100 
125 
170 
250 

150 
800 
500 
700 
850 

58 
87 
75 
82 
85 

50 
100 
125 
170 
250 


KntriUre    (digesUbU) 
substances. 


I 


Lbs, 
17.5 
20.0 
22.5 
24.0 
26.0 
22.5 
25.5 
24.0 
27.0 
26.0 
25.0 
26.0 
25.0 
38.0 
31.0 
23.5 

22.0 
23.4 
24.0 
24.0 
24.0 

2ao 

25.0 
23.0 
22.5 
22.0 

42.0 
34.0 
31.5 
27.0 
2L0 

as 

7.0 
12.0 
16w8 
20.4 

1.8 

1.7 
1.7 
L8 
L9 

2.1 
8.4 
8.9 
4.8 
5i2 


Lhg. 
0.7 
1.2 
1.5 
1.6 

.2.4 
1.8 
2.8 
2.5 
2.5 
3.0 
2.7 
3.0 
8.5 
6.0 
4.0 
2.7 

4.0 
3.2 
2.5 
2.0 
L8 

3.2 
2.7 
2.1 
L7 
1.4 

7.5 
5.0 
4.3 
3.4 
2.5 

0.8 
LO 
L8 
1.4 
L4 

0.18 
0.17 
0.18 
0.14 
0.13 

0.88 
0.50 
0.54 
0.58 
a82 


Lbt, 
8.0 
10.3 
11.4 
11.3 
13.2 
11.2 
13.4 
12.5 
15.0 
14.8 
14.8 
15.2 
14.4 


Lb4. 

0.15 
0.20 
0.25 
0.30 
0.50 
0.60 
0.80 
0.40 
0.50 
0.70 
0.60 
0.50 
0.60 

2Y.2 

24.0 

17.5 


18.8 
18.5 
13.5 
18.0 
12.0 

15.8 
18.3 
11.4 
10.8 
16.4 


2.0 
LO 
0.8 
0.4 
0.3 

0.8 
0.8 
0.5 
0.4 
0.3 
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Sff..-.-*. 
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14.3 
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14.4 
14.3 
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12.0 
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♦Natritiye  ratioa  are  read.  1:  10.0,  1:  8.3,  &c. 
tConnocticat  Agricaltuitl  Experimental  Station,  1879,  p.  75w 
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Kflally,  I  desire  to  express  my  appreciation  of  the  faithfulness  and 
&iaicy  which  have  characterized  the  assistance  I  have  received  in  the 
rformance  of  this  work  from  those  engaged  with  me  in  the  labors  of 
ib  division. 
Eespectfully  submitted. 

PETER  COLLIER, 

Chemist. 
flon.  Wm.  G.  I»e  Due, 

Commissioner. 


EEPORT  OF  THE  STATISTICIAN. 

^:  I  have  the  honor  to  submit  my  report  as  Statistician  of  the  De- 
;art]nent  of  Agriculture. 

Ibe  agricultural  productions  of  the  country,  which  in  the  year  1878 
^  nown  to  such  proportions  as  to  attract  the  attention  of  the  civilized 
toI,  were  exceeded  by  the  production  in  1879.  The  movement  of  pop- 
^Biim  to  the  West  and  the  activity  of  our  people  have  rendered  it  almost 
ipowble  to  keep  fully  abreast  with  the  increase  of  our  production,  botii 
3  tte  cereals  and  live  stock. 

lathe  estimates  submitted  great  care  has  been  given  to  the  compila- 
^  from  the  returns  made  by  some  four  thousand  correspondents ;  they 
uprise  representatives  in  t  ?ro-thirds  the  counties  of  the  whole  country, 
•d  while  it  is  not  claimed  that  thejr  are  exact  as  to  the  whole,  it  is 
*ffled  that  they  are  for  the  proportion  they  represent,  and  experience 
V^j  shows  that  the  portions  not  represented  hold  about  the  same  con- 
tofflfi  of  increase  or  decrease  as  those  reported. 
Tltt  area  sown  or  planted  in  the  different  crops  of  this  country  has 
*wbeen  taken  by  any  previous  census,  but  I  am  happy  to  state  that 
^omiasion  of  former  investigations  is  to  be  remedied  in  the  census  to 
wtakcn  in  1880,  and  arrangements  have  been  made  for  a  full  and  com- 
I^  enumeration  of  the  acres  planted  in  each  principal  crop.  With  this 
*temal  light  on  the  subject  there  is  assured  in  the  future  a  more  com- 
Ikttai  accurate  estimate  than  was  possible  in  the  past. 

THE  CROPS  OF  1879. 

f«ni.-~The  acreage  planted  in  this  crop  was  3  per  cent,  more  than  in 
^  The  spring  was  unfavorable  in  the  New  England  States  owing  to 
""M  and  rainy  weather;  in  the  Southern  and  Western  States  the  season 
iJltotiiig  was  favorable,  but  in  the  large  com-pioducing  section,  north 
^thc  Ohio  River,  the  complaint  of  defective  seed  was  almost  universal, 
*a>  causing  a  large  area  to  be  replanted  which  was  consequently  late 
^Biaturing.  During  the  summer  drought  prevailed  to  a  disastrous 
f^i  in  the  South  Atlantic  States  and  in  Louisiana  and  Texas  j  in  fkct 
^  crop  in  the  latter  State  was  only  one-half  of  the  previous  year.  Li 
\  *Wher  parts  of  the  country  the  summer  was  most  propitious,  particu- 
Jjyfio  in  those  States  bordering  on  the  Ohio  River  and  west  of  the 

^*5ippi- 

-^ leather  in  the  months  of  September  and  October  was  rather  un- 
J^blein  thelargest  corn-producing  States,  causing  an  imperfect  ripen- 
2J^the  crop  and  resulting  in  a  softening  of  the  grain,  thereby  ren- 
*%  it  unmerchantable,  and  even  in  some  places  unfit  for  domestic 
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uses.  The  out-torn  of  the  crop,  however,  showed  it  to  be  the  largest 
ever  produced  aud  was  1,517,901,000  bushels.  The  price  as  return^ 
by  the  producer  was  for  the  whole  country  an  average  of  37.5  cents  per 
bushel  against  31.8  cents  in  1878.  The  aggregate  value  of  the  crop  is 
8580,000,000  for  1879  against  $441,000,000  in  1878. 

Wheat. — The  winter  of  1878-'79  wa«  a  severe  one,  but  the  injuries  tc 
fall  S!)wn  wheat  were  confined  to  the  Southern  Stat<*s,  whei'e  the  cover 
ing  of  snow,  so  universal  in  the  Northern  States,  was  needed. 

There  was  some  increase  in  the  area  planted  in  fall  sown  wheat,  but 
the  great  increase  in  the  area  of  this  crop  was  in  those  States  where  it  is 
sown  in  the  spring.  The  total  increase  of  acreage  was  nearly  2  per  cent. 
The  conditions  of  the  crop  during  growth  were  not  so  favorable  as  dur- 
ing the  year  previous,  but,  although  short  in  straw,  the  out-turn  of  grain 
was  larger. 

In  those  States  bordering  on  the  Ohio  River  the  result  was  in  excess 
of  anticipations,  while  in  the  large  producing  States  of  the  Northwest 
the  reverse  was  the  case,  and  there  the  crop  of  1879  did  not  more  than 
equal  that  of  1878.  The  same  causes  for  the  partial  failure  of  the  spring 
wheat  crop  as  were  given  in  1878,  were  given  this  year,  viz,  extreme 
heat  just  at  maturing,  drought,  and  chinch  bugs.  On  the  Pacific  slope 
the  cix)p  is  rather  Mow  that  of  1878,  both  in  quantity  and  quality. 
The  total  crop  for  the  whole  country  is  estimated  at  448,756,000  bushels, 
which,  assuming  the  population  to  be  48J  million  persons,  would  give  a 
proiluct  of  9.2  +  bushels  per  capita ;  allowing  5.5  bushels  for  home  con- 
sumption (seed  and  food),  there  would  remain  a  surplus  of  about 
182.000,000  bushels  for  export 

The  average  yield  per  acre  was  13.7  +  bushels,  considerably  larger 
than  in  the  year  J  878,  and  almost  identical  with  that  of  1877,  which  was 
the  largest  average  since  twenty  years.  This  average  of  1 3.7  +  represents 
the  average  of  all  the  States,  and  seems  very  low,  but  it  must  be  borne 
in  mind  that  in  many  sections  of  the  country  wheat  is  only  sown  for 
home  use  and  to  utilize  fields  too  long  planted  in  other  crops ;  taking 
into  consideration  only  those  States  where  wheat  is  a  leading  crop,  the 
average  is  very  different,  as  for  instance  in  Ohio,  Michigan,  Indiana,  and. 
Illinois  the  average  yield  per  acre  thi§  year  was  rather  more  than  19 
bushels,  equal  to  the  yearly  average  of  France  and  more  than  the  yield 
in  England  for  this  year.  The  price,  as  returned  us,  shows  a  great  ad- 
vance to  the  farmer  since  a  year,  and  is  for  1879  $1.11  per  bushel 
against  $0.78  in  1878,  thus  making  a  crop  worth  $497,000,000  against 
$326,000,000  last  year. 

Oats. — ^The  product  of  oats  for  1870  was  less  than  that  of  either  the 
two  previous  years,  and  was  3G3,7€1,000  bushels.  The  area  planted  was 
4  per  cent,  less  than  the  previous  year.  The  spring  was  dry  aud  cold, 
which  with  unfavorable  conditions  during  the  summer  caused  a  crop  12 
l)er  cent,  less  than  that  of  1878.  The  price,  however,  was  much  higher, 
and  was  $0.33  per  bushel  against  $0.24  last  year,  netting  to  the  farmer 
a  total  of  $120,533,000  agaiust  $101,900,000  in  1878. 

Cotton. — ^The  spring  and  summer  months  Were  not  so  favorable  for 
cotton  as  last  year.  Drought  was  reported  as  very  detrimental  in  all 
the  South  Atlantic  States  and  Texas.  The  condition  at  no  time  was  re- 
ported as  high  as  in  1878,  and  from  retunis  made  November  1  and  De- 
cember 1  the  crop  was  estimated  at  5,201,202  bales ;  unusually  favorable 
weather  for  growth,  maturing,  and  picking  continued,  however,  through 
the  month  of  December,  and  added  largely  to  the  crop.  Unlike  com  and 
other  farm  crops,  cotton,  being  perennial,  continues  to  produce  new  flow- 
ers Jind  fruit  undiminished  till  the  plant  is  kiUed  by  frost. 
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Tohdixo — ^Tlie  total  product  of  the  couotry  is  within  a  small  percent- 
age of  that  of  1878,  the  gain  being  chiefly  in  Kentucky,  Tennessee,  and 
CoDnecticut,  and  the  most  serious  decline  in  Ohio  and  IVlisnouri.  The 
quality  of  the  crop  is  somewhat  better  than  that  of  last  year,  but  the 
price  shows  little  or  no  vari«ation.  The  crop  for  1870  is  estimated  at 
301,278,350  i)ounds,  valued  at  $22,727,524,  against  392,546,700  pounds, 
valued  ar  $22,137,428  in  1878. 

Potatoes. — ^Tliere  was  an  increase  in  the  area  planted  in  potatoes  of  3 
percent;  drought  was  prevalent  in  some  sections  of  the  country,  but 
m  the  whole  the  season  was  favorable  and  the  yield  per  acre  was  an 
average  of  98  bushels,  against  09  in  1878,  and  94  in  1877.  The  total  crop 
is  estimated  at  181  million  bushels,  valued  at  $79,000,000. 

Other  crops, — For  detaibs  of  other  crops  reference  is  made  to  the  fol- 
lowing tables : 

JkkUtMowing  the  product  of  each  principal  crop  of  the  several  States  mmed,  the  yield  per  acre, 
tft«  total  acreagfy  the  average  price  in  each  State,  and  the  value  of  each  crop,  for  I67D, 


Products. 


MAHfE. 

ladjan  com bushels. 

Vkal ilo  .. 

Xje do... 

OkU do. 


liirtay 

Baekwlieat . 

B*y 


..do... 
..do... 
..do... 
..tons. 


Total. 


XKW  HAMPSHIRE. 

la&acom busbela. 

Wieat do... 

Ire do... 

Ott« do... 


Birity 

»ickwb(At  - 
Potatoes.... 
% 


.do... 
.do... 
.do... 
..tons. 


C3 

2  . 

P^ 

^t 

.t.3 
9 

§ 

< 

1, 587, 000 
488,000 
4tt,S00 

3,0ri7,000  ! 
937,500  I 
540. 000 

G.U93,000  j 

1,247,400 


80 
16 

18 

:w 

25 
30 
135 
1.14 


i 

3 


o 
H 


$1,206,120 

702, 720 

44.928 

I,:t27,4l0 

750,000 

318,000 

2, 937, 000 

11, 501,  02g 


1,390,411  ; I   18,787,866 


1,859,000 
159, 120  I 
3fl,000 

1, 225, 000 
102,900 
110,600  ! 

4,141,200  ; 
630,600  i 


32.1 
11.: 
12 
35 

22 

116 

1. 


03  I 


57,200  ' 

13,600  ! 
3.000 

35,000  1 
4.900  ' 
5.30O  : 

35, 700  ; 
612, 233 


78 
1  50 

AS 
78 
66 
48 
9  43 


f 


1, 450. 020 

238.080 
34,560 
588.  000 
80. 2C2 
76.956 
1,967,770 
5,946,558 


ToUl. 


VERMONT. 

la^unoorn .....bnshcte.. 

^^bwt dp.... 

«ye .-^ 

Oit% do.... 

Btrley do.... 

Jockirheat do.... 

nrtatocs do.... 

fl»y tons.. 


760.933  !. 


10,402.812 


2,037,600  i 

494,000  ! 

55.200  ' 

3,816,100 
132, 000  . 

414,000  ; 

5,147,500 
1,271,000 


36 
15.2 
12 
33 
26 
23 
145 
1.11 


56,000  I 
32.500  1 
4,600 
115,  7i»0 
5, 100  , 
18, 000  j 
35,  500  I 
1,145,015 


73 

1  39 

79 

40 

81 

:yB 

40 

8  16 


1,487,448 

6^(t,6«0 

4n.  608 

1,527,240 

107,406 

240, 120 

2, 059, 000 

10, 371, 300 


Total., 


1,413,045 


¥AS3.VCHUSinT9. 

iMsaaoorn bnuhels.. 

yiMM do-... 

^ye do  ... 

>te do  .. 

Barfey do.... 

BoekwheAt do  .. 

J»«itotti de  ... 

utooeo pounds., 

«y tuns. . 


T«W 

9ao 


1, 386, 000 

36 

15,300 

18 

354,900 

13 

508,400 

31 

61,450 

21 

40,800 

12 

4,243.200 

104 

4,350.000 

1,500 

928,700 

1.56 

1 

38, 500  , 
850  I 
27.300  ' 
16. 100 
2,450  ! 
3, 400  1 
40,800 
2.900 
595,321  ' 


78 
1  60 
86 
50 
80 
66 
56 
11 
16  00 


IC,  522,  d43 


1,081,080 

22.950 

305,  214 

2r4, 200 

41,160 

26.928 

2, 376, 192 

478. 500 

14,859,300 


727,921  ; 19,445.424 
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Table  showing  the  product  of  each  principal  cropy  «fc.,  for  1870— Contlnned. 


ProdacU. 


I 

'^2 

«  y 

^  a 

w.« 

1 

1 

Indian  corn 
Hyo 

BHODE  ISLAND. 

..bushels.. 
do.... 

Oats 

....  do..,. 

Barley 

PotAtOM  ... 

do.... 

do... 

Hay 

tons.. 

2(5«.  flOO 
22. 750 
72.  000 
8,350 
79ii,  GOO 
1 13. 700 


Total., 


COIfWECnCUT. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley i do  .. 

Buckwheat do... 

Potatoes do  .. 

Tobacco pounds. 

Hay tons. 


Total. 


HEW   YORK. 

Indian  com bnshels.. 

Wbi3at do.... 

Bye do 


2,218,500 

29 

H9, 600 

•      18 

484. 800 

16 

972,  900 

23 

26,400 

22 

117,600 

14 

8. 087, 000 

98 

»,  660, 000 

1,400 

927,  500 

1.40 

32 
13 
24 
19 
100 


7r>n  I 


1.58  I 


8,400 
1.7:'0 
3,000 
450 
7,900 
71,902 


0  S 

> 


$0  75 
85 
44 
00 
62 

17  50 


93,462 


76.500 
2.200 

30.300 

42.300 
1,200 
8,400 

31.500 

6,900 

662.500 


801,800 


Oats do... 

Barley do... 

Bnukwbeat do... 

Potatoes do  .. 

Tobacco pounds. 

Hay tons. 


Total. 


KKW  JER8Kr. 

Indian  com ..bushels.. 

Wheat do.... 

Ryo do — 

Oais    do — 

Buckwheat do — 

Potatoes do  — 

Hay tons.. 


22. 704,  000 

JO,  740,  OOO 
2.  770, 300 

39, 928, 000 
6,200,000 
5, 152,  000 

38, 407, 200 
2, 432, 760 
6.156,000 


I 

33 

15  t 
13  I 
31 

25        I 
20 
104 
1, 315 
1.16 


688,000 

•    716.400 

213, 100 

1,288,000 

248,000 

257,600 

360,300 

1,850 

6,306,897 


9, 089, 147 


8.969,200 

34 

1, 783. 500 

12.3 

365,750 

9.5 

5,216,000 

32 

529, 200 

28 

5, 170. 900 

89 

661, 100 

1.25 

263. 800 

145. 000 
38.500 

103,  000 
18,900 
58,100 

528,  Si'O 


ToUl. 


1,216,180 


rSKKSYLVAMIA. 

Indian  com bushels.. 

Wbeat do.... 

Bye.... do — 

Oate do.... 

Barley do  — 

Buckwheat do — 

Potatoes do — 

Tobucco pounds.. 

Hay tuns..  I 


44,506,000 
22, 307, 400  ' 

2, 973, 600  I 

32,  ^1. 400  I 

618,200 

S,  740, 000  I 
17,  513, 600  j 
29, 017, 700  I 

3  409,200  I 


35 

15.3 

12 

31 

22 

22 

104 

1,459 

1.34 


Total. 


1,271,600 

1,458,000 

•247,800 

1, 049,  400 

28, 100 

170.  000 

108,400 

20,  300 

2. 544, 179 


0, 957.  779 


74 
1  50 
88 
43 
68 
76 
53 
12 
9  75 


61 

140 
75 
40 
72 
54 
86 
12 

9  79 


58 
1  38 
79 
40 
69 
59 
12  85 


54 

1  32 
68 
36 
83 
60 
37 
09 
12  88 


I 

d 
s 

•a 


$201,600 

19,337 

31,680 

7,695 

489.800 

1,980,750 


2,739,863 


1,641.690 

59.400 

426, 624 

418, 347 

17.952 

89,376 

1,636,110 

1, 159, 200 

9,043,125 


14.491,824 


18,840,440 

15.044,400 
2,077,725 

15,071,200 
4,464,000 
2,783,080 

13. 826, 602 
291,030 

60,267.240 


128,574.607 


5.202,136 
2, 461, 280 

288,042 
2,086,405 

305.148 
3,050,831 
8, 495, 135 


21. 919, 822 


24,033,240 

29,445,768 
2.022,048 

11,7^304 
513. 106 
2, 244, 000 
0. 480, 0^2 
2.  605,  093 

43.&10,4C6 


123.<»2f.,r»87 


DELAWARE. 

Indian  com bushels 

%\nieftt do.. 

Kye do.. 

OnU do.. 

Potatoes do-. 

Hay tous 

Total 


4,  ?r,0, 000  ' 

1.012,700  I 

17,  000  , 

nro,  coo 

3(>.'i,  200  1 
34,  GOO  1 


27  i 

]■=  I 

22  I 
83 

1.0^  . 


_l_ 


l,«n  oco  t 

77,  m)0  j 

1,000 

i6,hoo  ; 

4,  4W  ' 


55 
1  38 
6o 
35 
60 
14  50 


2,  07:,  000 
],3{>7.ri.!G 

11,  TO 

003,700 

4  yji,  im 
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Ttihie  Bhoteitig  th^  product  of  each  principal  crop,  ^o.,  for  1879— Continued. 


Piodttcta. 


'Mji  trm - buBheli! . . 

Tm* do 

V do.... 

•a* do  — 

>^wtK«t do  ... 

^««* do  ... 

^Uaeco pounds.. 

Hjy tuns.. 


•s 
s 

1. 

'     I. 

i        ^2 

1 

ushel, 
ton. 

§ 

Pa 

a5 

oi 

ts   1 

rt 

,  Quantity 
inl 

1- 

5^ 

Value  pe 
pound, 

Total  val 

13,721,040  , 

6,999.840  I 

243,  600  ' 

3,638,600  ; 

90,000  I 

1, 532,  200  ! 

25,826,400  , 

203,100 


30.6 
14.4 
12 
23 
20 
»4 
63:s 
1.20 


TotKd. 


VIBGQnA. 

Is^coni basliela.. 

T^«K do 

Iti.^ do I 

Itt do...-' 

scWhcat do ; 

^sitocs do  — 

Tsbieee pounds..! 

Hiy tons.., 


ID,  957, 600 

8, 851, 3'20 

430,200 

5, 878,  800 

52,  2<M) 

1, 255,  801) 

86, 524, 200 

219,  iMK) 


448,400 

486,  lUO 
20.300 

loH,200 

4,500 

16,300 

40,800 

169,250 


$0  52 
1  42 
80 
40 
71 
60 
05 

14  50 


1,843,850  '. 


10 

9.3 

9 

12 

18 

68 

763 

L19 


1, 050, 400 

$0  49 

962, 100 

127 

47,800 

63 

489,000 

38 

2,900 

62 

16, 200 

56 

113,400 

05 

18'!,  790 

12  40 

Total.. 


t 


2,869,490  ;. 


KOBTH  CAROLCTA.                         !  I  I                               I 

l^^cgoi bushels..  25,678,500  15  I        1,711.900!  58 

Ttett do...  I  3,223,'OO't  7                    460.500  I  128 

Sn do 32t,8(X)  !  8  (              40,000  I  80 

«4 do....'  4,270,400  j  16                    266,900  1  45 

?*I0« do 1,104,000  '  93                      12,000  63 

TAieco poimds.-  11,808,400  i  556                    21,400  07 

Hit tou8..|  118,400  1  1.39                85,1*^0  1  U  'J'i 

'.«« pounds..'  97,640.400!  156                    625,900  11 


T«tal. 


3. 224,  380 


^saeoni.. 


fiourn  CAROUSA. 


.bushels..! 


5^ do.... 

*J» do 

W* do... 

^fiiaaes do.... 

EiT tons.. 

^*<» , pounds.. 


9,702,000 
1, 140,  720  ' 
3}*,  *wo  ; 
1,  32i\  Ut'O 
103.1.»0 
25,  200 
135, 077,  800  ; 


7.6 
8.4 
5 
15 
86 
1.25 
143 


1,  293,  600 

75 

135,  800 

1  57 

7.  GOO 

1  22 

88,  000 

68 

1,200 

98 

20,100 

6  25      ' 

944,  800 

11 

Tutil., 


GIOBGIA. 

iwueorn bnshels.. 

*>tt l\Q..., 

>»» do.... 

^ut*e« do... 

«»^ tons.. 

■■*•» pounds.. 


Total.. 


FLOBIDA. 


^'neorn bushels. 

'f'*  do... 

'•*^*« pounds. 


20, 627, 400 

9.3 

3,617,100 

9 

0, 747,  000 

15 

320,  \isXi 

64 

35,  000 

1.56 

248,852,000 

156 

2, 218, 000 

401, 900 

449,  800 

5,000 

22, 436 

1,502,000 


70 

1  26 

57 

1  11 

14  59 

10 

4, 680, 136  I 


|7, 134,  941 

9, 030, 778 

194,  880 

1, 45:.,  440 

63,900 

919, 320 

1, 291, 320 

2, 944. 950 


23, 944.  524 


19.779.334 

11, 241, 176 

271,026 

3, 233, 044 

32. 364 

703.  248 

4, 320, 210 

2, 726,  760 


81.  313,  952 


14.  S93,  530 

4, 126,  080 

2  v.).  WO 

l,OJl,fWO 

005,  520 

R32,  888 

1,328,448 

10, 740, 444 


34,  798, 430 


7. 276, 500 
1, 70t),  930 
46,360 
807, 000 
101,138 
l.>7,500 
14,  858,  558 


25,  rJi,  584 


14, 43P,  180 

4,  .^'■.",  540 

3,84*,  790 

35.',  200 

510,650 

24,  835,  200 


a.-^,  ru;{,  .v^ 


1, 045, 650  I 

180,  8o0  i 

16,968,000  ' 


8.5 
16 

105 


228,900 
11,300  I 
161.600 


81 
83 

10 


1,  57.%  976 

i:»'.  004 

1,  C;>>,  800 


Total.. 


.^  ALABAXA. 

^paconi bnshpls 


J^T 


do. 

...do.... 

...do..-. 

...toUA   . 

pounds.. 


25, 401, 300 
l,502,7(iO  I 
2. 67.-).  800  i 
450,800 
34,900  I 
821, 759,  000 


13 

8.4 
17 
98 

1.57 
170 


TiM.. 


1,  051. 100  I 

17H,  i).X»  ! 

157.  4- 10 

4.  OOa  t 

22  2l*0 

1, 802'.  7l'0 


1  32 

o-» 

1   0.") 

13  5G 

U 


3.  4L"J,  840 


16,76'?,  178 

1,0    ;,  ('.13 

1.  7  -K  .'70 

J  *     .  .It? 

3.J,  303,  <00 


4, 209,  929 


50,  h'OU  62  j 


Digiti 


zed  by  Google 
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3 

II 

§ 

£.^        1 

.i   . 

^c 

•^  bL 

"« 

Products. 

c  - 

*« 

J= 

^  o 

is 

p.^ 

es 

S.3 

f.% 

^           t 

< 

^ 

> 

H 

inSHlKHflTl. 

1 

JiMliaii  com 

..buMicU.. 

24,  02fi,  400  1 

]0 

1 ,  557,  900 

$0  62 

$15,454,368 

Wboat 

do.... 

417,  COO  j 

7.  2 

•H  000 

1  30 

507.  930 

Oats    .      .          

do.... 

G62  360  ! 

11  6 

57  I'K) 

01 

404,  040 
*J7I,91>0 

Potiitocs 

do...-! 

310,000 

70 

4,  OUO 

.^7 

llav 

t0D8.. 

t       L'7,200 
382, 220, 000  { 

1.72 
186 

15,SI4 
2, 055, 000 

3,747.fJll 

14  .S3 
10 

403  376 

Cotton 

..l)omi<l8.. 
1 

38,  223,  UOO 

Total 



55, 327,  frtO 

loui8ia:«a. 

, 

Indian  com 

..bnelielfl.. 

12, 502,  500  ' 

15 

839,  500 

76 

0,670,300 

<)aU 

do.... 

34.000  , 

U 

1.000 

07 

9. 380 

rotloa 

..pounds.. 

2C7,  044, 000 

2(ri 

1,  322, 000 

10 

26, 704, 400 

Sugar 

do..... 

211, 740, 000  . 

1,440 

117,059 

07.3 

15,457,020 

Total 

t 

2.  309,  559 

51, 741, 100 

1 

TKX.Vii. 

1 

Xndiiin  ooiii 

..bushels..' 

29.198,000  t 
3, 454, 2tK)  1 

13 

2, 240,  000 
454,  500 

1  03 

30,073,940 
3.072,330 

Whwit 

do.... 

7.6 

1  15 

3iye 

do.... 

32,400  , 

12 

2,700 

1  (»0 

32,400 

Oalu 

do.... 

3, 962, 500  , 

25 

158,500 

02 

2, 456. 750 

Potatoes 

do.... 

.".lO.  200  ' 

47 

0,600 

1  29 

400,158 

Hay 

toiiH..: 

131, 000  , 

1.08  - 

121, 290 

11  64 

3,524,840 

Cotton 

..pounds.. 

338,  C25, 000  j 

175        i 

1, 935, 000 

10 

33,862,500 

Total 

4.924,590 

72,322,018 

AHKXSSAH. 

-.=.— =r-=— =r=: 

— ■ 

'—-  —rjz: =r-= 

^ 

— --^ L_= 

..biwhebi.. 

22, 432,  POn 

24 

934, 700 

5R 

13,  Oil,  034 

Wheat 

do.... 

1, 384, 000 

8 

17.3, 000 

1  07 

1, 4H0, 880 

Pv.ve 

do.... 

42,900 

11 

3,900 

91 

89,039 

Oflii?            

.   ...do..   . 

1,  fi03, 120 
690,  COO 

<io    O 

0I»,  100 
8,100 

40 

737, 435 
647, 838 

Pot:ito<*fl 

do.... 

80         , 

93 

Hav 

t<»]i«.. 

21,800  ■ 

1.35 

10. 148 

14  10 

307,380 

Cotton 

..pounds.. 

32.1,  812, 500  j 

275 

1, 177. 500 

10 

32, 381, 250 

Total 

2,382,448 

48, 604, 816 

T>:\XEt»6F.i:. 



_      — " 

' ""       """ " 



Indian  com 

..Inisbils.. 

50, 897,  500 

25 

2, 035, 900 

37 

18,832,075 

Wheat 

do.... 

do 

11,  K>ii,  800 

318, 000 

4,  *M\  OOi) 

H 
10 

3,4S1,000 
*u  *^>0 

1  0f» 
71 

12. 919, 552 

OatH 

do.... 

IK 

277, 000 

3.5 

1,745,300 

But'kwlic-ftt 

do.... 

76,  .^OO 

17 

4,  r<u) 

72 

5.-),  0.-<0 

Potatoes 

do.... 

1,925.000  ; 

125 

15, 400 

52 

3, 001,  ono 

Tobacco 

..]»onudA.. 

44, 1  GO,  COO 

800 

5.">,  200 

05 

2, 208, 000 

llttvT, 

tons.. 

161. 200 

3.19 

137. 9^:^ 

12  00 

2, 00b,  i»2M 

Cotton 

..pounds.. 

204.457,200 

208 

• 

702, 900 

10 

20, 445, 720 

Total 

4.  802. 283 

59, 501, 2*^ 

WEST  VlRnnffA. 

■ 

Indian  corn 

..bushola.. 

11,302.600 

31 

3&1,600 

46 

5,199,390   • 

-Wheat 

do....! 

4,3.'.1.100 

13 

334,700 

1  08 

4, 699, 18« 

live 

do.... 

2t7,860  . 

10.2 

24,  300 

61 

351,395 

Outs 

do.... 

2,841,020 

22. 3 

127. 4f»0 

:r.» 

001»,  32<; 

3?arlcr 

do.... 

3.^,  000 

30 

;:,  ;:oo 

M 

20.40H 

liurkvrboat 

do.... 

9:^700 

21 

4.700 

01 

00, 207 

Potatoes 

do.... 

902, 800 

74 

12.200 

46 

415,28K 

Tol>acco 

..pounds.. 

1,S75,3W 

658 

2,  h5i) 

00 

312, 51S 

Hav 

tons. . 

232.  OOO 

.97 

239, 175 

11  26 

2,612,320 

Total 

1.113,225 

14,185,438 

Ki:!«TUCItT. 

■     -    

■ 

liiilinn  com.... 

..bushels. 

04,  736, 000  , 
7,6S1,800 

32 

2,023,000 

37 

23,952,320 
8,296,344 

Wheat 

do.... 

u 

548, 700 

1  08 

]lv. 

«lo.... 

1,002,  32t> 

13.4 

74,HOO 

731,694 

OatH 

do.... 

4,  tl'*?,  200 

:i'l8,800 

1,  H1.1,  000 

i(;.8 

2S 
00 

270.  000 
12. 100 
27,  500 

36 
81 

51 

1, 087, 3.'KI 

llailev 

do.... 

274, 42H 

PotatoeM 

do.... 

925,650 

Tolmcio 

..l>oand.<<.. 

126,  880, 00«1 

793 

160,000 

05 

6, 344, 000 

Hay 

tons.. 

202,600  ' 

1.18 

222,542 

12  36 

3,245,730 

Total 

3, 347, 642 

45,457,564 

Digiti 


zed  by  Google 
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-c 

^         i 

«: 

1         - 

o 

t-         1 

1        ^ 

w 

'  ■?    1 

f  i 

Prwlucta. 

cs 

C   _ 
3^' 

la 


W-JTi  cem 

^teK 

^. ...........  - 

^]H« 


fvui(»m 

Mkco 

E»r 


bnsbfls.. 

i\o... 

<lo..., 

.lo... 

do... 

do... 

do... 

ponuds. . 

toim.. 


I 
105,  GKT,,  000 

3«..v.ii,7r»o 

£.\7lft,PIK) 

3.27i>,  ."HIO 

.■»0:>,  iJOO 

lo,i::2,800 

14,091,000 
2, 4r.«,  000  I 


3.1 
UK  5 

1.1*.  U 

I'd 
a? 
671 
1.17 


a,  010,  COO 

l,K7»;,  r,i>o 

07,  400 

mi,  loti 
;;js,  .".oo 

Ui,  llJ!) 

ll'4,  lOt) 

'J  1,  ()•'»» 

2,090,145 


!?(»  CO 
1  JO 


10  05 


$n,2i7,ri4o 
4;;,9io,io<> 

8.V.,  710 
7, 7ir>.  097 

965,  r>^ 

2-J9,  4*jr» 
4,  C5:{.  K04 

845,400 
20, 156, 40O 


T^tel. 


8.122 


3ijia  com. 

T^«£ 

2» 

Oite.. 

3irieT ...... 

?lb2flC4 

^ 


Totel. 


UUBUCls.. 

.::::'/-■-- t-- 

. do 

do.... 

• do... 

1 do.... 

^'"lllllZ do.... 

",_ tons 


913, 

"-73, 
218, 
C80, 
021, 
505, 
994, 
80S, 


500 
120 
400 
800 
^00 
200  , 
900 
800  1 


37 
39.2 

13 

32. 2 
2G 
10 
113 
1.22 


835,  ."lOO 

1, 49.S,  «V,'0  ' 

10,  WH) 

304,  J'llO 
39,  3<K) 
37,200  ■ 
97,300 

602,951 


4.% 

1  17 
04 

35 

Oli 

41 

12  56 


120, 549, 116 


13,911,075 

33, 004, 5.50 

139, 776 

4, 440, 380 

725,478 

374, 976 

4,  507, 909 

10, 15«,  528 


3,5H1,C51    ... 


67, 922, 672 


E«>IAJfA. 


...bu.Hbels...  134,920,500 
do....   43,709,960 


.do. 


WWt 

2f*. 

Qisi 

Itatey 

B^wtert 

facMoea .-.-- 

Mmod - 

ToUl --- 

^?^*"* "rrrj-- ^» 4,050,000 

,..,.•..-.-----  --     ,1,, 


do... 

-.pounds.. 
.....tons.. 


CM,  000 
14,02t<,310 
5.50, 800 
160, 000 
4,0^,000 
6,636,000 
1,411,200 


33 

20. 3 
17. 5 
28.3 
27 
21 » 
08 
840 
1.21 


4, 088,  500 

2,  l.->3, 200 

28,  oOO 

495, 700 

20,400 

8,000 

60,000 

7,900 

1, 108. 281 


8, 028, 781 


.biis1irls..t 
...do... 


312, 221, 000  ; 
44,  890,  830 


q>ta 

arfey 

Atatoes... 

Isr 


do.... 

Ill do    .. 

[W. jioundM. . 

toiiti.. 


47,  670,  400 

.575, 000 

1 47, 900 

12,751,200  ! 

4,  550, 000 

^2, 618, 500 


35 

18.7 
18 

23 

17 

88 

650 

1. 21 


8,920,600 

2, 400,  900 

225, 000 

1, 489, 700 

25.  U<JO 

8,700 

144,900 

7.000 

2, 188,  ft43 


34 

1  17 
71 

28 
78 
70 
41 
05 
0  84 


45, 872, 970 

51. 140, 053 

357,840 

8, 927, 927 

429, 024 

112, 000 

1, 672, 800 

331.800 

13,  886, 208 


117. 731, 822 


31 

1  07 

til 

27 

76 

.M) 

06 
9  39 


96, 788, 510 

48, 039, 008 

2, 470,  fiOO 

12, 871, 008 

3.19, 250 

112, 404 

6, 375, 600 

273,000 

24, 869. 415 


Totel.. 


15, 410,  C43 


192, 139, 295 


vnacoTitiTS' 


.bufthfls. 

,....d«K.. 

do... 

do... 

do... 

^lo... 

do... 

.  .poniidn. 
I0D8. 


ioXSESOTA- 


.bnslicls.. 

do... 

do.... 

do.... 

do... 

do 

do... 

loua.. 


( 
39,912,600 
20,565,720 

2,  808, 000  j 
34,007,200  t 

4,  320,  000  * 

520, 200 
13,555,800  1 

5, 474, 900 

1,227.600 


39 

12.0 

15 


17 

102 

1, 03:) 

1.44  i 


1, 023, 400 
1,032,200 
187,200 
8^8,  i^W 
■'00,«»00 
30.  GW 
132,  900 
5,  300 
852,500 


39 
1  04 

o:j 

30 
01 
70 

3:{ 
12 

8  58 


15, 565, 914 

21,388,349 

1,769,040 

10, 398, 960 

2, 635, 200 

::i>4, 149 

4, 473, 414 

0.-.6, 988 

10. 532.  808 


4, 912, 900  I 


67. 784. 813 


15,  71.-,  000 
31,  888, 520  ' 

]7C,0<»0 
17, 1.10,  000  1 
2.  ^ii),  100 
120,000 
5,  050, 800  ; 
1, 609,  900  I 


35 
12. 3 

35 
29 
20 
138 
1.57  I 


I 


IMal. 


449, 000 
2,502.400 

"8.000 

489,  too  ! 

87,900  ' 

6,300  I 

30,000 

1,025,414  , 

4, 695,  £14  " 


27 

91 
49 
23 
43 
02 

4  74 


4.243,050 
29,  973, 32D 

80,240 
3,941,280 
1. 096, 113 

78, 120 
1, 262. 700 
7, 630,  oatf 

48,  oil,  758 


/Google 
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rroduete. 


TnHian  com l)ush»*ls.. 

Wheat do.... 

Rvo Uo..  . 

OatF do 

Barley do 

Buckwheat do,. 

Potatoes do  ... 

H»y toup 


Total. 


Mli'SOL'BI. 

Indkin  com..... bnshele. 

Wheat do  .. 

Rye do.  . 

Oats do... 

Buckwheat do . . . 

Potatoes do . . . 

Tobacco ponnda. 

Hay tona. 


Total- 


KANSAS. 

Indian  com bushels. 

"Wheat do... 

Rye  do... 

OsiS do... 

Barley do... 

Bur-liwheat do... 

Potatoes do... 

Hfty..... tons. 


Total. 


KEBRASKA. 

Indian  com bushels. 

Wheat do... 

Rye do. 


Oats do... 

Barley do... 

Buckwheat do... 

Potatoes - do... 

Hay tous. 


Total. 


CALIPORNIA. 

Indian  com bushels. 

Wheat do... 

Rve .do... 


Oats do... 

Earlcy do... 

Pt»t  atues do... 

Hay tons. 


Total. 


OREGON. 

Irdiaucom boshola. 

Wheat do  .. 

Rye do... 

Oats do... 

BnihAV do... 

PotJitoes do... 

Hay tons. 


Total. 


Tn^VADA,  rOLOKArO,  AND  TEBR1TORIK8. 

Indian  corn |/u»hol«. . 

W  boa t . , do 

Oftts do 

Potatoes do  ... 

Tobacco pounds.- 

Hay ton.s.. 

Cotton pounds.. 

Total 


H 


e.2 


4,  h73.  400 

3,1M4,4'X) 

2:^  400 

1,  C;i4,»0U 

19J,  COO 

8,  IH!0 

105,  7("J 
2, 314, 2h6 


$0  34 
02 
54 


69 

32 

454 


11, 769, 086 


141,9'in,4'0 
2a,  Ml i, '500 
804,100 
15,429,120 
56  000 
e,  807,  f!00 
15.Q0O,  lOo 
1, 053,  OUO 


37 
14 
17 

24.6 
20 
91 
CGI 
1.06 


89,720,400 

18, 0.^,  :oo 

2,  22(^,  000 
12,015,000 
675,  OOC 
GO,  700 
4,181.000 
l,49y,400 


33 
11 

20 
25 
15 
17 
80 
L67 


836. 200 

914,  400 
47,  300 

627,200 

2,8u0 

75,  .^"JO 

22,  7(t0 

0&3,3M 


7,  519, 796 


2,718,80u 
1, 644.  500 

111,000 
480,  OtK) 

45  000 
4.100 

52,  300 
SJ7,844 


25 

1  01 
61 
26 
63 
48 
05 

943 


144,445,408 

3<',  UiS,  93<) 

197.  122 

8,  0O<.  972 

1,  aJO,  50(i 

99,  2M 

2, 90 J*,  864 

la,  18'J,  560 


104, 494,  716 


35,  484,  850 

27,  0G9,  616 

490.601 

4.  Oil,  571 

35,2co 

2,210,  9U 

752,  fi05 

9,  92S,  790 


27 
80 
61 
26 
43 
91 
79 
4  01 


81, 0P5,  0G7 


24, 224,  508 

16,  <;9U,  655 

1, 132,  200 

3, 123,  9o0 

200,250 

63,427 

8, 3' '5. 360 

6, 012.  o94 


62, 459, 400  ' 
IfJ,  043.  500  I 
1,192,280 
6, 160.  000 
1,  600,  000 
47.  500 
1, 21.',  000 
62u,  400 


41 
11.3 
16. 4 
32 
20 
25 
81 
1.83 


2,814.000 

S5,  Ol).  000 

2;ii),  100 

5,072,100 
14,501,500 
4, 247, 900 
1, 232, 900 


28 
14 
17.7 
3f 
23 
107 
L63 


6,  954, 144 


1,  523  400 

1, 154,  800 

7:\  700 

19"  .500 

80,  000 

1,900 

15,000 

83P  016 


54,251,894 


21 

84 
41 
23 
37 
68 
36 
8  23 


8, 878, 816 


100,500 

2, 5'M).  0(K) 

13,  000 

■    153,700 

c:;o.  500 
an,  700 

756,  '6S0 


79 

1  23 

1  17 

67 

56 

65 

9  93 


13, 116.  474 

10,956,618 

488  835 

1,416,800 

59*-,  000 

32.300 

437.400 

2, 003,  882 


29,044>817 


2.223,080 

43, 050.  OJO 

2m»,  217 

?,  398. 307 

8,120,840 

2,761,135 

12,  242.  037 


.1. 


142. 400 

8,188.>00 

24,200 

2,916,100 

480,  COO 
885.  600 
18C,  200 


32 

16 
22 
36 
30 
123 
2.10 


4, 103,  780 


4,450 
511. 800 
•  1, 100 
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T^Je  gh&tring  the  average  cask  ralue  per  acre  of  farm  products  for  the  year  1879. 
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AWf  9k0wing  the  average  oask  value  per  acre  of  the  principal  crops  of  the  farm,  taken  to- 
gether, for  the  ye^ir  lr79. 
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J  mii:yal  numiiwry  fihoicinff  Uic  cslimaicd  tjiianiitiefi.  vuinber  of  acres,  arid  wfyreijah  value 
oj  the  principal  n-opn  of  ihcfcrm  in  1S71>. 

3»UHluct9.  IXunibrrofbusb-l     Kumberof    I         ^, 

oIr,  iic.  acres,         1  vame. 


Indian  com bushels. .1        ],r47,Ml,T0O  53,08:., 450  $0R0.4hC,217 

^>^\wat <b.....           4'1H, 7.">6, crw  d'>.:>i:>,'.m  ■  497,o:?a,  14:5 

ivvc lo....        •  L'a.  039,400.  ],(;'j:.,4:.u  ir..r,f7,4;ii 

<>»»t« •lo....'            CKJ.  7r»l,  n-iO  lU,  CKJ.  300  '  120,  ^a.-],  204 

liarloy tW...              40,28:{,1()0  l,G?o,7ilO  1*3.714, 4*4r 

J^nckwbeat i?o....              1.1.140,  IHX)  OliO.ODU  7.S5Q,19l 

rotators do.....           181,026,400  l,f<;'0,800  79,103,07:1 

Total 2,CID,  108.700  1  101,007,750  j  1,321,281,302 

Tobacco pounds..            r::*l,  278,  SoO  492,100  22,727,524 

Uay tou.s.-              'J5,49n,C<J0  •  27.4M,P91  ;  330,804, 4&4 

Cotton baU"*..^               ;>,261,202  :  12,  nnri,  ".00  '  242,140,987 

Grand  total j  144,070,341  |  1,919,054,397 

Table  shwciitg  the  average  yield  and  cash  value  per  aa'Cy  ami  price  per  hushely  pound j  or  ton, 
of  farm  products  for  the  year  1879. 
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Bnckwheat  ...btjshels.-l  20.5  +|$0  59.8— 112  28 

3*otatoc8 do  ...I  9i<.9  — ;      4:J.6— j  43  00 

Tolmceo pounds..  795.1  4-'        5.8-f,  40  18 

Uay tons..     1.29-1    9  32.0 -iv  12  04 

Cotton potuids..  188.0  —1      10.2-|-    10  22 

CONDITION  OF  FAElVt  ANIMALS. 

The  condition  of  farm  animals  for  tUo  year  1879  has  been  very  favor- 
able; although  the  winter  was  one  of  unusual  scveritj^,  there  were  no 
diseases  other  than  local  influenzas  reported.  More  care  seems  to  bo 
given  to  the  proper  housing  and  feeding  during  the  severe  weather  of 
winter  than  was  formerly  done.  During  the  summer  and  fall  many 
counties  reported  absolutely  no  disease  among  stoclc;  a  few  cases  of 
supposed  i>leuro-pneumonia  were  rei)orted  in  New  Jersey  and  Maryland 
among  cattle,  and  the  usual  report  of  swine  disease  was  made  in  all  the 
large  corn -producing  States.  Tlio  estimate  of  numbers  of  farm  animals 
shows  no  material  change  in  the  number  of  cattle;  an  increase  of  2  per 
cent  in  horses,  and  G  per  cent  in  sheep,  while  swine  show  a  decrease  of 
nearly  three  per  cent. 

The  price,  however,  shows  a  decided  advance  in  all  live  stock  since  a 
year  ago. 

The  average  ]>er  capita  for  the  whole  country,  and  for  all  ages,  dining 
the  last  four  years  is  as  follows : 
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HOPS. 


The  liop  crop  readied  its  greatest  production  in  1877,  in  which  year 
t  is  estimated  that  G0,000  acres  were  planted,  j  ielding  an  average  ot 

'4)  pounds  per  acre,  and  resulting  in  a  total  crop  of  30,000,000  pounds. 
Tbe  exportii  for  the  fiscal  year  ending  June  30,  1878,  and  which  were  of 
'le  crop  of  1877,  were  18,458,782  pounds.  The  low  prices  consequent 
osisoch  large  production,  added  to  a  crop  of  very  poor  quality,  made 
•-fee  crop  gathered  in  1878  a  very  disastrous  industry  for  those  engaged 
js  it,  and  caused  a  large  area  in  hops  to  be  abandoned.  For  1879  it 
Td&  estimated  that  a  decrease  of  20  per  cent,  had  taken  plac  e  in  the 
area  cultivated,  leaving  48,000  acres  in  hops.  !N^ew  York  and  Wisconsin 
grew  over  two- thirds  of  the  crop  of  the  country.  Owing  to  disaster  in 
tbe  crop  in  Europe  the  price  has  advanced  to  30  cents  per  pound  against 
Id  cents  last  year,  and  the  export  which,  for  the  fiscal  year  ending  June 
30, 1879,  only  amounted  to  5,458,159  pounds,  has  risen  in  the  six  months 
fiKceeding^  that  date  to  9,370,377  poimds. 

PEAISU.TS  {Arachis  hypogmi). 

This  nut,  sometimes  called  pindar  and  groundnut,  is  a  native  of 
Afiica.  It  was  first  grown  in  this  country  in  North  and  South  Carolina 
aad  exported  to  France.  Afterward,  and  until  the  last  twenty  years, 
it  \ras  imi>orted  into  this  country  for  the  manufacture  of  oil.  Of  late 
years  the  importation  has  fallen  very  low,  owing  to  the  increase  of  cul- 
tivation keeping  pace  with  the  demand.  It  is  still  nsed  for  the  manu- 
f^tuxe  of  oil,  and  largely  used  in  adulterating  chocolate,  but  the  great 
demand  is  for  edible  purposes. 

The  crop  shows  a  great  increase  since  10  years. 

The  States  of  Vurginia,  Tennessee,  and  North  Carolina  grow  five- 
axihs  of  the  crop,  but  it  is  cultivated  to  a  small  extent  for  home  use  in 
afl  the  Southern  States.  In  1875  the  total  crop  was  785,000  bushels, 
being  115,000  more  than  the  year  pre\iou8;  in  1878  the  crop  was 
1,390,000  bushels,  of  which  Virginia  raised  875,000 ;  Tennessee,  425,000, 
aod  North  Carolina,  90,000  bushels. 

In  1879  there  was  a  large  increase  in  the  area  planted,  and  estimated 
It  12  per  cent,  for  the  whole  country.  The  yield  also  was  greater,  thus 
making  a  crop,  according  to  commercial  estimates,  of  1,725,000  bushels. 
Tbe  weight  per  bushel  varies  in  diti'eient  localities,  and  is  from  22  to  28 
pounds  per  bushel.  The  value  is  about  $1.15  per  bushel,  thus  making 
a  value  of  $1,083,750  for  the  crop  of  1879. 

CEANBERRY. 

The  American  cranberry  (Vaccinium  macrocarpon)  is  found  in  a  wild 
>rate  in  boggy  land  throughout  the  northern  portions  of  the  United 
States  and  Canada.  The  cultivation  of  the  cranberry  was  commenced 
m  the  early  part  of  the  present  centuiy,  but  till  thirty  years  ago  was  on 
a  vm-  limited  scale;  the  first  culture  was  in  the  viciility  of  Cape  C()d. 
Tnt  crop  of  the  country  is  divided  nito  three  divisions,  namely,  the  New 
En;:land,  New  Jersey,  a^id  the  "Western.  The  New  Englanll  crop  iii- 
eimles  all  raised  in  the  New  England  States,  three-fourths  of  which  is 
raised  in  the  vieinity  of  Cape  Cod;  the  Western  crop  includes  that 
gathered  iu  Michigan,  Wisconsin,  ]\Iinnesota,  Iowa,  and  Northern  Ohio 
and  Indiana.    The  fallowing  table  is  extracted  from  the  report  of  N.  R. 
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IVeiich,  esq.,  statisticiau  of  tbe  Now  Jersey  Cranberry  Growers'  Asso- 
ciation, and  gives  the  estimate  of  tbe  crop  for  tbe  hi«t  live  years.  To 
bis  estimates  of  tbe  New  Jersey  crop  is  added  tbe  small  crop  of  New- 
York,  wbicli  averages  4,()00  bushels  a  year. 


1875.     1      187C. 


IblB.  U79. 


New  Ensland ^ 7."..o(h.»        t;.">,ooo      ir4,'JJ9  ]    rj'..(»!»o'      le.SOOO 

KewJer&ey '.-.     ll.'.,000        IW.OUO      i:)7, 100  I      CH.ooo  I       78,  Oirti 

Western 4U,UO0        4i».00J        79,o(J0  |    107.709:        75,000 


Total ; 1    230,0001    108,000,    400.820       295,769;      318,  Ot>U 


It  will  be  seen  from  tbe  above  table  that  the  production  varies  ^^eatly 
each  year ;  per  conse<iuence,  the  price  per  bushel  sbows  annually  a  cor- 
responding fluctuation.  The  crop  of  1879  was  a  very  large  one  in  New 
England,  and  ripened  very  early ;  tbe  market  in  the  East  was  over- 
stocked, and  prices  fell  as  low  as  ^UdO  i)er  ban-el.  Later  in  tbe  season 
the  price  rallied,  and  was  I8f2.50  to  ^3  per  bushel.  The  yield  of  cranber- 
lies  is  from  50  to  300  bushels  per  acre;  the  latter,  however,  is  on  laud 
exceptionally  productive.  A  fair  average  for  the  whole  counti-y  is  1  lO 
bushels  per  acre.  For  preservation  and  facility  of  handling  they  arc 
generally  picked  in  crates  of  one  bushel  each.  The  following  is  tbe  hWa^ 
tidopted  by  the  cranberry  association  of  New  Jei-sey :  Bushel  crate,  S^i^x 
12x2li  inches. 

FAKM  LABOK  AND  WAGES. 

The  following  table  of  wages  paid  for  labor  in  tbe  farming  districts 
of  the  United  States  was  compiled  from  returns  made  in  the  month  of 
April,  1880,  and  is  placed  in  tbe  n^port  of  this  year.  Apparently  it 
should  be  in  tbe  report  of  1880 ;  but  as  the  returas  are  made  in  the 
spring  following  the  date  of  the  report  and  before  the  funds  to  print  the 
report  of  that  year  are  available,  it  is  deemed  best  to  place  the  facts  be- 
fore tbe  public  at  as  early  a  day  as  possible,  and  not  wait  till  after  the 
close  of  the  year.  The  same  explanation  applies  to  tbe  table  of  labor 
and  wages  published  in  tbe  report  of  1878,  and  which  was  tbe  rate  of 
A\  ages  for  April,  1879. 
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PBIl  MONTH. 

PER  DAT. 

eTAltS. 

By  the  year. 

Tranaient  in 
harvest. 

Tran 
not! 
veat 

T 
I 

$1  09 
126 
1  00 
145 

"i'oo* 

1  08 
107 
99 
50 
80 
64 
61 
55 
61 
83 
72 
70 
89 
92 
85 
75 
83 
77 

8  lent 
uhar- 

i 

3 

$0  76 

94 

60 

90 

50 

71 

74 

76 

/    68 

33 

63 

45 

45 

43 

46 

62 

61 

M 

65 

67 

65 

53 

59 

53 

75 

86 

73 

82 

83 

103 

86 

66 

76 

86 

127 

100 

1  32 

1  13 

1  13 

74 

112 

99 

1  60 

5 

1 

it 

it 

1^* 

1 

1 
1 

1 

1 

1 
1 

^ 

"5 
1 

Ibsr 

$2100 
2145 
19  12 
38  60 

19  00 
23  40 

20  80 

21  58 

20  25 
16  00 

14  72 
12  30 
11  93 

10  38 

11  16 

15  76 

12  87 

13  55 

16  62 

17  48 

17  61 
13  08 

18  45 
16  28 

21  02 

23  90 

21  37 

22  11 

22  03 

24  11 

23  26 

19  14 
21  78 

24  48 
40  93 
37  40 

$12  78 
13  31 

12  62 
15  40 

"ii'oo" 

13  98 
12  75 
12  60 
10  00 

923 
825 
8  10 

7  32 

8  21 

10  68 

8  87 
980 

12  26 

12  09 

11  73 

9  13 
11  77 
10  75 

13  95 

15  68 

14  15 
14  97 
14  76 

16  33 
13  74 
13  00 

13  43 

14  62 
27  12 

23  43 
30  00 

24  71 
23  00 
13  80 
22  50 
18  10 
30  75 

$150 
1  38 
1  46 
160 
1  00 
175 
1  CO 
1  77 
147 
1  00 
1  40 
1  18 
1  09 
1  14 
1  03 
98 
1  10 
1  10 
1  03 
1  25 
1  32 
1  40 
1  13 

1  48 
168 

2  07 
1  77 
173 

1  98 

2  65 
2  01 
1  57 
1  66 

1  94 

2  21 
2  15 
2  00 
2  06 
1  OS 

1  25 

2  00 

2  :t3 

2  87 

$112 

1  06 

1  10 

122 

75 

1  34 

1  20 

143 

1  11 

75 

100 

93 

84 

88 

82 

73 

80 

84 

74 

05 

1  04 

1  08 

80 

1  14 

$1  86 
1  94 

1  87 

2  10 

1  50 

2  00 
1  93 
1  96 
171 
1  60 
176 
1  60 
166 
164 

1  86 

2  08 
2  10 
2  12 
2  47 
2  25 
2  18 
I  82 
179 

1  96 

2  02 
1  07 

1  91 

2  03 
2  05 
2  30 
2  02 
195 
2  10 

2  20 

3  36 
2  93 
483 
2  88 
2  77 

2  00 

3  87 
2  42 

4  00 

$1  85 
1  92 
1  77 
207 

1  50 

2  08 

1  80 

2  00 

1  60 

2  00 
1  77 
1  57 
1  60 
1  64 

1  81 

2  24 

1  99 

2  30 
2  55 
2  30 
2  15 
1  74 
174 
1  84 
1  98 
1  91 
1  87 
203 

1  95 
222 

2  01 

1  83 
206 

2  19 
8  15 

3  00 
5  00 

2  96 
280 
320 

3  75 
2  68 
362 

$1  87 
186 

1  75 
187 
160 
105 

2  06 
2  00 
1  80 
1  50 
1  73 
1  00 
163 

1  65 

2  00 
2  27 
2  31 
2  37 
2  63 
2  25 
2  21 
1  95 
173 

1  94 

2  19 
2  13 

1  98 

2  12 
2  14 
2  33 
2  13 
198 
2  17 

2  45 

3  50 
3  60 
5  33 

2  88 
300 

3  10 
3  75 

2  64 

3  81 

$2  09 
2  00 
203 
265 

$154 
1  68 

^^Hnnmiiin^ ,r- 

1  65 

y<midin9etts       .   .      

1  88 

>Mfiii1and              

f«jffticnt                 .     ..   . 

250 
2  03 
2  08 

1  95 

2  00 
2  12 

1  75 

2  02 
2  20 
2  60 
2  75 
2  79 

2  68 

3  10 
2  84 
2  37 
232 
200 
229 
2  83 
224 
2  26 
225 
223 
2  42 
2  35 
286 

2  33 
233 

3  83 
300 
5  75 
8  33 
3  25 
5  00 
400 
8  03 
883 

1  85 

5»wTork 

1  70 

SwJoBey 

I  63 

1  47 

bSS^*?^.:::*";:. :::;:; 

1  25 

Xmbod 

1  68 

vt^.:::::;::::::::;:;. 

1  te 

^«^CaroliiiA      

1  20 

MCaroUua 

1  36 

Gvtcft 

1  58 

5^.;::. . ::.::.:. I. 

1  84 

AW«m* 

1  53 

xkm^ :::: 

1  82 

i«^^ 

2  10 

ST.::::;::: :::::: :: 

2  05 

iiham 

1  77 

>««*.:::.::::: 

1  56 
1  46 

^««ky^  :...,:: 

1  52 

*i».....:  .::::::. 

1  30     1  Ai 

1  67 

xkkifln :: 

1  63 

1  39 
137 
157 

2  24 
1  57 
1  22 
1  27 
1  50 
171 
1  61 
1  67 
1  50 

120 
97 

1  10 
1.13 
1  29 
1  16 
92 
1  08 
1  09 
1  95 
1  50 
190 
1  6« 

1  67 

s^. .:.::;:::  : 

1  67 

iSirts.....:::      ::::::: 

170 

'itoism 

1  73 

,5fc»iou      ::::.:.. 

2  05 

iwi .:.:::::. 

1  83 

jw-wi.   :::::. 

1  70 

i«»i»    .   .  1-. 

1  87 

j*>ika...  :  ::: 

1  06 

c«fc«ii. ...:;::: 

2  74 

tepa.... : :: 

2  80 

jmS  .:: ::: 

5  00 

?«rio..::: : 

36  40 
32  60 
22  00 
40  00 

27  17 

42  eo 

2  50 

cuk :::::     :::..::: 

1  55  .  1  48 

91  1  1  05 

1  50     1  50 

1  97  i  1  41 

2  25  !  U  17 

2  08 

iwHexico..  *:: 

3  83 

?»tiHDgtoa 

3  00 

^_.:      :.:::.:; 

2  39 

^\m '■ 

3  83 

^  comparison  of  the  returns  in  the  first  two  columns  of  the  above 
^6  with  similar  returns  made  last  year  gives  a  clear  idea  of  the  change 
iathe  value  of  labor  since  then.  The  decline  which  had  been  steadily 
^^g  on  since  1873  till  last  year  seems  to  have  been  arrested,  and  there 
^  a  decided  advance  in  almost  every  section.  The  average  wage  of  labor 
^gac;ed  by  the  year  or  season,  and  which  represents  the  steady  and  reli- 
^te  force  on  the  farm,  was,  for  the  whole  country,  last  year,  an  average 
^<20^6  a  month,  without  board.  This  year  it  is  $21.75,  oeing  an  in- 
^f^ase  oi*  7  J25  per  cent. 

'taking  into  consideration  the  figures  of  the  second  column,  being  the 
Unpaid  with  board  to  the  same  class  of  labor,  we  gain  a  clear  view  of 
"^cc^tof  subsisting  the  laborer,  which,  for  the  average  of  the  whole 
^^tryiu  1880,  is  $7.17  a  month  agaiiist  $7.14  in  1879.     Heretofore 
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in  the  decline  of  wages  the  cost  of  subsistence  declined  in  quite  the  same 
ratio,  but  for  this  year  the  proportion  is  largely  in  favor  of  the  laborer, 
as  the  cost  of  subsistence  remains  nearly  at  the  lowest  rate,  while  the 
wage  has  materially  advanced.  The  average  price  for  labor,  with  board, 
is  $14.66.  An  analysis  of  the  figures  in  the  first  column  shows  only 
three  States  reporting  less  than  last  year,  viz,  Texas,  Minnesota,  and 
California ;  but  a  glance  at  the  second  column,  or  the  wage  paid  with 
board,  shows  a  marked  increase.  It  must  be  borne  in  mind,  however, 
that  in  all  these  States  the  sparseness  of  population  and  absence  of  the 
facilities  of  the  older  States  render  it  both  necessary  and  convenient  to 
lodge  and  feed  the  hired  help.  The  pric^  paid,  therefore,  with  board,  is 
the  safest  indication  of  the  value  of  labor  in  those  States. 

As  was  to  be  expected  the  greatest  increase  has  been  in  those  States 
where  agriculture  had  been  the  most  remunerative  since  last  year.  Thus 
in  the  West  and  those  States  bordering  on  the  Ohio  River,  which  were 
the  most  favored,  the  increase  has  been  the  largest.  The  same  applies 
to  the  cotton  States.  With  the  higher  price  for  cotton,  the  advance  has 
been  universal,  and  is  in  some  sections  as  high  as  8  or  10  per  cent.  The 
demand  lor  labor  is  good  in  all  sections  of  the  country.  In  the  Kew 
England  and  Middle  States  there  is  a  steady  and  good  demand  for  re 
liable  men,  and  prices  for  that  class  have  advanced  very  materially. 
The  larger  number  of  i-eports  from  these  sections  state  that  the  usual 
custom  is  to  hire  with  board  and  for  the  season. 

In  the  South  Atlantic  and  Gulf  States  there  is  an  active  demand  for 
all  kinds  of  steady  labor.  Many  correspondents  report  that  the  share 
system,  or  a  division  of  the  product  in  lieu  of  wages,  was  growing  more 
unpopular  daily,  and  that  the  freedmen  are  becoming  more  and  more 
landholders.  In  Mississippi  and  Louisiana  there  are  a  few  reports  of 
scarcity  of  labor,  owing  to  the  exodus  to  Kansas  and  the  Nortii,  but  in 
the  same  localities  there  is  reported  a  good  demand  for  reliable  labor  of 
all  kinds.  In  the  Xorth western  States  the  supply  of  labor  is  quite  equal 
to  the  demand.  In  that  section  most  of  the  inhabitants  are  land-owners, 
and  only  hire  help  at  harvest  time,  but  skilled  labor  is  reported  in  good 
demand.  In  the  Territories  and  on  the  Pacific  slope  the  demand  is  re- 
ported as  good,  except  in  New  Mexico  and  Montana,  where  a  surplus  is 
noticed.  In  the  first-named  Territory  the  surplus  is  attributed  to  the 
opening  of  the  railway  from  Kansas,  and  in  the  latter  to  the  large  num- 
ber of  young  and  unskilled  laborers  arri\ing. 

VALUE  OF  LANDS. 

In  1867  this  department  investigated  the  relative  value  of  lands  in  the 
United  States,  and  the  results,  in  part,  were  imblished  in  the  annual 
report  of  that  year.  The  changes  in  the  values  of  farm  lands  and  of 
unimproved  lands  were  carefully  noted  and  compared.  The  following 
table  shows  the  result  of  that  comparison,  or  the  changes  that  had  taken 
place  in  fanning  estates  from  18G0  to  1867.  Ko  one  will  forget  that 
these  seven  years  embraced  four  years  of  devastating  war,  in  the  de- 
structive ravages  of  which  a  hu-ge  portion  of  oiu*  country  was  directly 
involved. 
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8tat«a. 

Increase. 

Docreoso. 

State's. 

1 

luci*  a.sf. 

Dccrttiae. 

Tks^ 

Per  cent 
19 
17 
17 
17 
18 
20 
28 
30 
25 
66 
20 

Per  cent 

1 

M!s^f^;>i!nnl 

Per  c^nt 

Per  cat 
f  5 

3f..v  Rampshiro --... 

^cra*^!      .    ................. 

..........     T'Odi}' i.'Uii    .................. 

70 

....^ '    Ttxns    _ 

28 

^h^*;«"hil*^tt*              ........... 



.  iL.iijm»a 

55 

£:»ai^Uiaad 

T«UUf<St"6     ................. 

18 

C'3z.eeiicu£ .................. 



1  ^Vi*,t  \'ii^inia 

'   KfRtiioliy 

Miiisouri .................... 

32 

10 

32 

42 

27 

82 

70 

50 

100 

75 

150 

175 
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As  1867  was  the  second  year  after  the  close  of  tlie  w^r  and  after  its 
losses  had  been  partially  recuperated,  the  fiicts  did  not  fully  reveal  the 
disasters  that  had  fallen  upon  the  States  in  rebellion,  but  enough  wa^ 
sail  painfully  evident  to  emphasize  this  great  lesson  of  history.  Every 
(sie  of  the  so-called  Confederate  States  showed  great  depreciation  in 
^mn  values,  which  even  the  inflated  currency  of  that  period  did  not 
o&ver  up.  The  decline  was  greatest  in  those  States  in  which  slave  labor 
lad  been  pushed  to  greatest  extremes  and  in  which  the  social  ideas 
btsed  upon  it  still  exercised  the  most  influence  over  the  peoi)le.  In 
'SoTXh  and  South  Carolina,  Georgia,  the  Gulf  States,  and  Arkansas  the 
Tilae  of  lands  in  18G7  was  less  than  half  that  of  1800.  Virginia  and 
Temessee  had  received  a  large  class  of  agricultural  and  other  immi- 
giaDts  from  the  North,  and  had  thus  largely  rei)aireU  their  losses. 

Texas  bad  suffered  very  httle  from  actual  operations  of  war  and  had 
Aq  received  a  large  accession  of  industrial  i)0[)ulation  from  all  parts  of 
tjeeouutry,  hence  in  this  State  the  depreciation  of  value  was  nnich  less. 
(X  former  slave  States  adhering  to  the  Union,  Kentucky  and  Missouri 
both  show  a.  decUne  in  values,  which  may  be  accounted  for  by  the  de- 
Kmctive  warUke  operations  within  their  borders.    Maryland  and  Dela- 
Tare  showed  a  marked  increase  in  values,  both  being  mostly  protected 
from  hostile  invasion.    All  the  other  States  show  a  great  advance,  es- 
pecially in  the  States  west  of  the  Mississippi  River,  whither  the  tide  of 
aettiement  had  been  turned.    With  the  exception  of  these  general  facts 
tbe  information  resulting  from  the  investigation  of  1807  was  mostly  local 
aad  fragmentary.    The  chaotic  con<lition  of  the  South  was  evident  from 
the  amount  of  land  formerly  returned  as  cultivated  land  that  had  been 
relegated  to  the  class  of  wild  or  unimproved  land.    The  resources  of  the 
Great  West  were  beginning  tr-  be  understood  and  the  old.  movement  of 
miration  to  the  wilderness  still  continued.    The  South,  though  ofteriug 
vast  areas  of  wild  hind,  much  of  it  government  land  at  the  minimum 
price,  was  unable  to  attract  either  Northern  or  foreign  immigrants  to 
amy  great  extent.    While  those  old  Southern  commonwealths  were  slowly 
recovering  from  the  wounds  and  bruises  of  the  great  struggle,  the  West- 
ern States  were  filling  up  their  vast  unoccupied  areas  and  new  States 
»ere  being  erected  out  of  the  public  domain.    The  movement  of  inter- 
State  migi  ation  was  of  the  same  general  character  at  the  close  of  the 
irar  as  in  previous  years. 

The  question  of  inter-State  movement  has  pressed  more  and  more 
idghtily  upon  the  intelligent  minds  of  our  people  with  every  year  since 
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thcclose  of  tliecivil  war.  Thecorresi>ondenceof  thedepartmentshows  an 
increasing  desire  to  ascertain  the  facts  and  principles  which  have  regu- 
lated this  movement  in  the  past,  and  whether  a  moi*e  advantageous 
direction  could  be  given  it  for  the  future.  To  meet  this  general  desire, 
the  Commissioner  of  AgTiculture  ordered  a  statistical  investigation  of 
the  facts  attainable  on  this  question.  A  circular,  returnable  ]\Iay  15, 
1870,  wa«  Kent  to  our  regular  correspond«mts,  in  which  were  embraced 
inquiries  as  to  the  extent  and  value  of  unoccupied  land,  cleared  or 
timbered,  the  facilities  for  travel,  transportation,  and  marketing  of 
products,  educational  and  church  facilities,  the  number'and  class  of  im- 
migrants and  the  States  and  countries  from  which  they  came,  the  cus- 
toms  and  terms  of  leasing  lands,  &c. 

It  was  desirable  to  know  how  far  inducements  to  the  inigTation  of 
the  agricultural  classes  rested  upon  land  open  to  appropriation  else- 
where 'y  hence  the  first  point  of  inquiry  was  the  amount  of  such  lands 
in  the  different  States.  This  inquiry  referred  to  lands  held  by  the  na- 
tional and  State  governments.  In  regard  to  the  former,  the  inquiry 
narrowed  itself  down  to  what  are  called  the  public  land  States. 

Inasmuch  as  the  General  Land  Office  at  Washington,  with  its  own 
records  fix)m  the  commencement  of  its  operation,  has  declared  its  ina- 
bility to  state  the  amount  of  land  remaining  at  its  disposal,  we  did  not 
expect  our  correspondents  to  be  able  to  supply  this  information. 

The  public  lands  of  the  United  States  originally  embraced  the  States 
north  of  the  Ohio  Eiver,  and  the  States  and  Territories  between  the 
IVOssissippi  River  and  tlie  Pacific  Ocean,  except  Texas,  together  with 
Florida,  Alabama,  and  Mississippi. 

The  title  to  unoccupied  lands  in  these  Sta-tes  and  Territories  was  either 
granted  by  individual  States  to  the  Union  after  the  Eevolution  or  ac- 
(juired  by  treaty,  pui'chase,  or  conquest  since  the  administration  of 
President  Jefferson. 

According  to  the  report  of  the  Commissioner  of  the  General  Land 
Office  for  1878,  the  tot^il  area  of  the  public  domain  was  1,814,772,648 
acres,  of  which  724,311,447  acres  had  been  surveyed,  leaving  1,090,461,171 
acres  unsurveyed.  Some  of  the  unsurveyed  lands  are  covered  by  in- 
choate titles  that  will  inure  to  railway  corporations  and  pre-emption 
settlers  upon  the  completion  of  survey,  but  the  great  mass  of  these 
unsurveyed  lands  are,  as  yet,  entirely  uncovered  by  any  private  claims, 
and  are  consequently  open  to  settlement.  Of  the  above  area  of  un- 
surveyed lands,  360,520,600  acres  are  in  Alaska,  of  which  a  former 
Commissioner  of  the  General  Land  Office,  INfr.  Joseph  S.  Wilson,  esti- 
mated that  about  20,000  square  miles  or  12,800,000  acres  are  tit  for  some 
kind  of  agricultural  settlement;  tliis  is  about  half  the  area  of  Ohio.  A 
large  portion  of  the  unsettled  land  west  of  the  Mississippi  Eiver  con- 
sists of  broken  mountain  country  and  of  arid  alkali  soU  unfit  for  culti- 
vation by  any  jirocess  now  known.  The  Indian  Territory,  embracing 
44,154,240  acTcs,  is  reserved  for  the  occupancy  of  Indian  tribes,  and 
hence  is  not  open  to  white  settlement.  Making  all  deductions,  it  is  safe 
to  estimate  that  of  the  unsurveyed  lands  there  remain  500  million  acres 
suitable  for  profitable  culture  and  uncovered  by  private  title  of  any 
kind. 

Of  the  surveyed  lands  it  is  difficult  to  form  anything  like  a  satisfac- 
tory estimate.  The  public  surveys  have  been  comi)leted  in  the  States 
north  of  tlie  Ohio  Eiver,  in^Mabama,  IVfississippi,  and  in  all  the  States 
just  west  of  the  Mississippi  Eiver  except  INIinnesota, 

Our  correspondents  in  these  States  rejvort  quite  large  bodies  of  unoc- 
cupied land.    In  Alabama  there  are  91 ,000  aci-es  of  United  States  land  in 
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OenRhaw  County,  85,000  in  Monroe,  100,000  in  Franklin,  4G,000inCon- 
eenk,  and  smaller  tracts  in  others,  lu  Mississippi,  Scott  County  reports 
4:^,000  acres ;  liauderdale,  40,000 ;  and  Winston,  30,000.  In  Florida,  where 
7,^,724  acres  are  still  linsurveyed,  Clay  County  reports  140,000  acres; 
&uita  Bosa,  87,000;  the  southern  counties,  embracing  the  "everglades," 
kave  been  to  a  small  extent  appropriated  by  private  parties,  though 
ge  areas  have  been  donated  to  the  St^te  as  "  swamp  lands."  Louisi- 
khas  1,229,396  acres  yet  unsurveyed.  Our  correspondent  reports  130,000 
1  in  Bienville,  29,000  in  Claiborne,  and  smaller  tracts  in  other  par- 
In  Arkansas  vast  tracts  of  government  land,  all  surveyed,  are 
^pca  to  settlers ;  about  half  of  Garland  County,  309,000  acres  in  Van 
Boff^i,  100,000  in  Pike^  and  large  bodies  in  other  counties.  These  South- 
cm  States  probably  stiU  contain  from  15  to  20  million  acres  of  United 
States  land  open  to  settlers  under  the  land  laws,  by  purchase,  pre-emp- 
tMHi,  and  homestead  titles.  North  of  the  Ohio  Kiver  the  government 
tide  has  been  extinguished  to  all  lands  in  Ohio,  Indiana,  and  Illinois, 
accept  a  few  isolated  small  tracts  of  refuse  land.  In  Northern  Michi- 
gan several  counties  still  report  vast  bodies ;  Chippewa,  500,000  acres ; 
Mta,  100,000;  Alcona,  30,000,  &c.  Very  large  tracts  are  found  in 
Sioctiiem  Wisconsin;  Oconto  and  Lincoln  Counties  are  supposed  to  have 
Inwards  of  a  million  acres ;  in  the  southern  counties  also  large  bodies 
are  found  unoccupied.  In  the  absence  of  dellnite  statistics  it  may  be 
nSe  to  estimate  tiie  amount  of  government  land  in  these  States  uncov- 
»ed  by  private  titles  at  from  five  to  seven  million  acres. 

West  of  the  Mississippi  Eiver,  Minnesota,  !N^ebraska,  and  Colorado 
stOl  embrace  67,884,579  acres  of  imsurveyed  land,  Iowa,  Missoxuri,  and 
Kansas  having  completed  their  surveys.  The  total  amount  of  surveyed 
land  in  tbese  six  States  is  230,104,921  acres.  Of  this  area  a  very  large 
aiBOfmt  has  been  donated  to  States  and  railway  corporations,  and  a  very 
large  area  taken  by  private  claimants.  It  is  not  unreasonable,  however, 
to  estimate  that  about  100,000,000  acres,  or  one-third  the  area  of  these 
Stages,  remains  at  the  disposal  of  the  general  government. 

In  the  Territories  of  Dakota,  Wyoming,  New  Mexico,  Ftah,  Idaho, 
and  Montana,  embracing  an  area  of  438,119,680  acres,  about  six-sevenths, 
or  373,748,118  acres,  remain  unsurveyed,  but  of  this  area  a  considerable 
amount  will  inure  to  railway  corporations  as  soon  as  the  surveys  are  com- 
pleted. Probably  250,000,000  acres  of  land  suited  to  agricultural  settle- 
ment yet  remain  at  the  disposal  of  the  government. 

On  the  Pacific  slope  three  States,  Cabfomia,  Oregon,  and  Nevada,  and 
two  Territories,  Arizona  and  Washington,  covering  in  all  351,408,000 
acres,  about  five-sevenths,  or  250,290,564  acres,  remain  unsurveyed.  In- 
dividual or  corporate  title  has  attached'to  an  area  about  equal  to  the  sur- 
reyed  lands,  but  of  the  remainder  a  large  proportion  in  covered  with 
Boantain  ranges,  or  with  an  arid  climate,  rendering  it  unfit  for  any  kind 
of  ianning  except,  perhaps,  sheep  farming. 

In  regard  to  lands  at  the  disposal  of  the  (lififerent  States,  the  information 
is  leas  general  or  specific.  ^None  of  our  correspondents  found  any  such 
kiids  available  for  private  settlement  in  the  ^New  England  or  Middle 
States.  Craig  County,  Virginia,  reports  2,000  acres.  State  lands  un- 
disposed of  are  also  reported  in  several  counties  of  North  Carolina, 
TO,  Pamlico,  Hyde,  Graham,  Bladen,  Caldwell,  Allehgany,  CamdenjHen- 
deraon,  Tyrrel,  Wilkes,  and  Montgomery.  Similar  reports  from  Beau- 
tort,  Colleton,  and  Clarendon,  in  South  Carolina.  Camden,  Georgia, 
iqwrts  60,000  acres. 

All  the  Gulf  States  report  considerable  bodies  of  State  land  disposa- 
Uain  dififerent  counties.    Texas  on  her  accession  to  the  Union  stipu* 
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latod  for  the  possession  of  her  own  public  lands,  and  has  consequently 
an  iniinense  domain  open  to  settlement  The  other  Gulf  States  were 
all  erected  out  of  the  public  domain,  and  have  been  endowed  by  tho 
general  government  with  various  land  grants  under  tho  educational, 
swaaip  land,  and  other  laws.  Of  the  Southern  inland  States,  only  Ar- 
kansas is  a  public-land  State,  and  hence  has  had  numerous  grants  from 
the  general  government,  of  which  a  considerable  portion  remains  un- 
sold. In  Tennessee,  where  the  unoccupied  lands  had  been  ceded  to  the 
Union  by  North  Carolina,  the  lands  were  found  so  covered  by  contra- 
dictory private  claims  that  the  general  government  ceded  them  to 
the  St^te  of  Tennessee.  From  our  returns  we  conclude  that  the  mass  ol 
these  lands  have  passed  into  private  ownership,  as  only  two  counties, 
Fentress  and  Meigs,  note  any  remnant  within  their  borders.  West  Vir*- 
^nia  and  Kentucky  report  no  Lands  of  this  character. 

In  Ohio  no  State  land  is  reported:  in  Indiana  oar  correspondent  in 
Jasper  County  reports  40,000  acres.  In  Northern  Michigan  large  bodies 
of  State  lands  are  yet  undisposed  of.  Wisconsin  has  largely  disposed 
of  her  lands,  yet  several  counties  report  from  10,000  to  20,000  acres.  Min- 
nesota has  a  large  amount  of  State  land  undisposed  off  only  half  the 
county  of  Crow  Wing  has  passed  into  private  ownei'ship.  Iowa  has 
mostly  disposed  of  her  State  lands.  Considerable  tracts  are  scattered 
through  Missouri ;  but  Kansas,  Nebraska,  and  Coloradopresent  very  large 
areas.  The  Territories  have  received  bu,t  small  endowments  as  yet,  and 
consequently  have  but  little  to  offer.  On  the  Pacific  coast  numerous 
tracts  of  State  land  await  disposal 

Of  lands  granted  for  rail  and  wagon  road  construction  the  total  area 
is  198,105,794  acres,  of  which  59,308,581  were  granted  to  fourteen  States, 
viz,  Illinois,  Mississippi,  Alabama,  Florida,  Louisiana,  Arkansas,  Mis- 
souri, Iowa,  Michigan,  Wisconsin,  Minnesota,  Kansas,  California,  and 
Oregon,  in  behalf  of  railways  chartered  by  them.  To  the  corporations 
commonly  known  as  the  Pacific  roads  were  granted  about  135,000,000 
acres.  The  locality  of  many  of  the  later  donations  cannot  be  deter- 
mined till  the  public  surveys  along  their  lines  shall  have  been  completed. 
The  endowments  vary  in  amount.  The  earlier  roads,  such  as  the  Illi- 
nois Central,  were  allowed  the  odd  numbered  sections  within  six  miles 
on  either  side  of  the  road,  and  selections  of  odd-numbered  sections  be- 
tween that  limit  and  fifteen  miles  to  replace  sections  within  six  miles 
to  which  prior  rights  had  attached.  In  some  of  the  later  grants  the 
limits  of  the  origiuiil  and  reserve  tracts  were  increased  to  20  and  30 
miles  respectively.  Some  of  these  grants  have  lapsed  through  failure 
of  the  grantees  to  comply  with  the  conditions  required  by  law.  Of  the 
al»ove  aggregate,  3,857,213  acres Vere  granti^l  to  three  Slates,  viz,  Wis- 
consin, Michigan,  and  Oregon,  for  military  and  wagon  roads.    . 

Of  unoccupied  lands  belonging  to  individuals,  vast  arciis  are  reported 
in  all  sections  of  the  Union.  In  the  mountain  and  forest  regions  of  the 
older  States,  for  instance,  we  are  informed  that  from  half  to  tliree-fourths 
of  whole  counties  are  hehl,  without  occupation  or  cultivation  of  any  kind, 
by  private  parties.  Much  of  this  represents  valuable  mhieral  lands,  and 
other  woodlands  largely  on  mountain  slopes.  Such  lands  are  to  a  small 
extent  available  for  agriculture.  There  is  no  doubt  that  in  a  great  many 
instances  men  have  more  real  estate  than  they  can  prolitably  manage,  and 
that  many  eligible  farm  tracts  are  available  to  purchasers  from  this 
sources  Our  reports,  however,  are  too  fragmentary  to  admit  of  tabula- 
tion. 

The  prices  of  farm  lands,  both  cleared  and  timbered,  were  made  sub- 
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jtel  of  inquiry  in  several  diffei^eut  investifrations. 
ibowa  tlie  results  of  tliose  iuquiriea  for  1880 : 
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*  No  report. 

It  will  be  observed  that  everj^  State  shows  an  increased  average  value. 
A  few  conntiea  report  no  change  and  still  fewer  a  decline.  The  average 
far  tke  wkole  country  is  8  per  cent,  increase.  New  England  reports  an 
mtseskse  of  8  per  cent.  Timber  lauds  here  show  a  tendency  to  advance 
m  pdative  value,  showing  a  growing  scarcity  of  this  tind  of  lands.  In 
Sew  Haviptshire  and  Yerinont  the  average  value  of  timbered  lands  ex- 
eeeda  that  of  cleared  lands,  while  in  Maine  there  is  comparatively  little 
difei>eHce.  In  the  three  Southern  States  of  this  section  wood  lands  are 
^MDparatively  lower.  The  propoa:tion  of  urban  to  rural  property  and 
popttlatioii  is  so  much  greater,  that  the  value  of  land  dejiends  more  upon 
is  market  crops. 

la  the  Middie  States  the  average  value  of  both  classes  of  land  has 
idvaoeed  5  per  cent.  The  total  area  here  is  more  than  double  that  of 
Sew  England.  The  advance  ill  prices  is  mostly  caused  by  the  exten- 
Boo  of  mining  and  manufacturing  and  is  felt  more  strongly  near  the 
onters  of  those  branches  of  industry.  Timber  land  also  commands  a 
lugher  prioe.  In  the  oil  regions  quite  an  area  supposed  to  be  rich  in 
pttixie^m  is  held  by  speculators  for  higher  prices. 

13ie  Bonth  Atlantic  States  have  advanced  their  land  values  6  per 
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C5ent.  Many  counties  report  a  very  considerable  appreciation  from  va- 
rious causes.  The  increase  in  tobacco  culture,  the  abundance  and  high 
price  of  the  last  cotton  crop,  manufacturing  and  mining  enterprises,  &c., 
are  mentioned  as  among  the  causes  of  this  improvement. 

The  Gulf  Sjbates  estimate  a  rise  of  8  per  cent.  The  Florida  figures, 
28  per  cent.,  are  believed  to  be  excessive,  but  the  small  area  of  farm- 
land compared  witii  other  States  in  this  section,  renders  this  excess  of 
little  importance  in  the  general  estimate.  On  the  other  hand,  the  esti- 
mate of  Texas,  4.8  per  cent.,  is  evidently  too  low.  In  Florida  vast  areas 
of  timber  land  are  just  coming  into  market,  and  the  special  value  of  the 
land  depends  not  upon  its  adaptability  for  agriculture  as  for  the  tim- 
ber to  be  cut  off  it.  In  all  these  States  are  large  amounts  of  public 
lands  available  for  settlement  and  purchase  from  the  government.  In 
the  western  counties  the  exodus  of  African  laborers  has  caused  some 
reaction  and  caused  some  lands  to  be  thrown  upon  the  market.  The 
yellow  fever  also  had  its  reactive  influence.  In  several  counties  a  rapid 
denudation  of  timber  lands  is  noted. 

The  Southern  inland  States  claim  an  improvement  of  9  per  cent.  In 
Arkansas  the  rapid  increase  of  population  and  settlement  will  account 
for  this  improvement.  In  Tennessee  and  West  Virginia  there  has  been 
a  considerable  increase  in  the  mining  population  and  in  mining  enter- 
prise. The  removal  of  colored  laborers  to  Kansas  has  caused  an  influx 
of  white  labor.  In  tJiese  and  in  other  Southern  States  it  is  noted  that 
the  fireedmen  are  becoming  land-owners  to  an  extent  hitherto  unex- 
pected. 

North  of  the  Ohio  the  enhancement  in  the  value  of  lands  was  about 
9  per  cent.  An  increased  demand  for  real  estate  has  sprung  up  under 
the  operation  of  several  causes.  Mineral  and  manufacturing  enterprise 
are  advancing  in  different  parts  of  this  region,  the  latter  at  giant  strides ; 
but  the  advance  in  prices  of  farm  lands  in  tnis  region  is  evidently  due 
to  the  immense  crops  of  1879.  Several  correspondents  complain  that 
timber  land  is  becoming  scarce,  yet  in  all  these  States  cleared  land 
bears  a  higher  average  price. 

West  of  the  Mississippi  Eiver  farm  lands  increased  10  per  cent,  in 
value.  In  the  prairie  States — Iowa,  Kansas,  and  Nebraska — ^timber  land 
bears  a  higher  price  than  cleared  land,  and  in  these  States  a  very  con- 
siderable effort  has  been  made  to  plant  lands  in  timber.  The  rapid  in- 
crease in  population,  together  with  the  extension  of  manufacturing  en- 
terprise in  these  States,  will  account  for  the  increase  in  farm  values. 

The  Pacific  States  show  but  3  per  cent,  increase.  The  effect  of  the 
late  labor  agitation  in  California  is  seen  in  this  fact.  This  agitation, 
however,  has  measurably  quieted  down.  Several  of  our  correspondents 
reflect  at  some  length  the  aspects  of  local  opinion  and  feeling  on  tlie 
Chinese  labor  question.  The  peculiar  character  of  this  labor  tends  to 
create  a  disturbance  in  the  general  labor  market  How  it  is  to  be  ad- 
justed does  not  appear  fix)m  any  facts  yet  developed.  Late  events  on 
the  Pacific  coast  show  a  tendency  in  this  class  of  laborers  to  diffuse 
themselves  over  the  whole  country  and  not  to  locate  in  that  section  ex- 
clusively. In  many  respects  this  is  desirable.  The  disturbing  influence 
of  this  cheap  labor  will  be  felt  far  less  if  diffused  over  the  whole  country. 

The  above  exhibits  some  of  the  leading  laws  and  causes  regulating 

the  problem  of  inter-State  migration  and  settlement  in  our  country,  as 

developed  by  our  late  investigations.    We  have  presented  already  such 

generalizations  as  the  present  state  of  the  inquiry  will  bear.    It  is  a 

'  question  which  demands  a  continued  annual  investigation^  and  from 

'  which  good  results  may  be  anticipated. 


Digiti 


zed  by  Google 


BEPORT   OP  THE   STATISTICIAN. 


153 


OUE  AGBICULTUEAL  EXPORTS. 

of  ike  exporU  €f  a^prioultHral  producU  of  the  United  States,  with  their  mmediats 
ifatAmrtBy  f^r  the  two  fiscal  years  ending  June  30,  1879,  compiled  from  the  Treasury 
of  commerce  and  navigation. 


I 


Prodacts. 


1878. 


Qoiuitlty. 


Value. 


1879. 


Quantity. 


Vftlue. 


5^ 


,  Irvini;: 


An  ocImt,  and  fowls . 


.number. . 

do.... 

do. 

do. 

do. 

.....do. 


ckj  ivorv-bladk,  Sec pounds. 

laiadDoiie-^ust cwt.. 

pounds.. 

Tkssadfiir-flikiiis... 

Gte pounds.. 


of. 


Sis*  sad  sUiw,  other  tluui  Airs. . 


tSrtVBotipeeffled pounds. 

Maneeo,  and  other  fine 

Boolsaad  abces pairs. 

fcddtery  sod  harness 

(MheriBanaAMStaTes 


I*fd 

Other  anfmal . 


.gallons. 
....do... 


Fr«Bfa... 
Salted.. 


?Bg» 


milk. 


..pounds 

do 

....do.. 
....do.. 
....do.. 


hrkT. 

Ihsauicjiimeata. 


...dozen, 
.pounds.. 
....do. 
....do. 


Id  toilet. 

▲a 

▼«x 

V«l: 

Ssv  and  fleece pounds. 

Gatpets yards. 

Other  namifiMrtures 


pounds.. 

...do. 

...do. 


Tbtal  'vahie  of  ^witpft'iff  and  animal 


acnd  other  preparations : 


aadbiacuie.. 


Ccm-meal  . 


.bushels. 
..pounds. 
..bushels. 
..barrels, 
.bushels. 
..do. 


Bye>4ionr barrels. 

wheat bushels. 

ITheat-iknir barrels. 

OlhernnaU  i^rain  and  pulse 

Other  pxepaiations  of  grain 

Zke... pounds. 

Xetal  raloo  of  breodstuffi),  Sm 


Cataa,  lad  its  manufkctores : 

ScalalcBd pounds 

OfheriaaDtifactnres do.. 

Csioccd  goods yards 


29,284 

80,040 

4,104 

3,8m) 

183,905 


2,738,784 

47,429 

1, 567,265 


250,563 


28,889,140 


851,152 


1, 651, 648 
19,823 

592,814,351 
54, 046, 771 
38,831,379 
21, 837, 117 

123,783,736 


94,265 

342, 667, 920 

180,582 

71,889,255 


10,910,742 

85, 505, 919 

326, 613 

847,854 
10.626 


3, 921. 501 

14, 392,2:}! 

85,461,098 

482,753 

3,715,479 

4,207,012 

6,002 

72,404,961 

3, 947, 333 


631, 105 


6, 325, 147 

1,601,208,364 

37, 765, 313 

88, 528, 192 


SrtilTaliMof  oottoD,  &o 


$287,259 

3, 896, 813 

798,728 

501,  513 

333,499 

46,841 

80,740 

78,989 

218,985 

2, 618,  IW 

31, 247 

861,348 

80,288 

1,286,840 

6, 189, 052 
003.968 
468, 436 
127.000 
391, 574 

994,440 
17,447 

51,752,068 

5,009,856 

2, 973, 234 

3, 931, 822 

14, 103, 529 

128,284 

14,880 

30. 014, 254 

9,272 

4, 913, 657 

5,102,625 

86.272 

621.867 

6,695.377 

95,074 

03,358 

10,430 

438,554 


75,129 

186,720 

3.915 

4,153 

215,680 


1,026,127 

4e,308 

1,815,690 


884,097 


28,719,623 
329,'855 


1, 963, 208 
145,641 

732.249,576 
54.025,832 
36, 950, 563 
38,248,01J3 

141.654,474 


91,740 

826.658,686 

1. 440, 197 

84,401,676 


12,297.689 

99, 963. 752 

168,745 

60,784 
8,138 


$145. 587. 515 


2, 565, 786 

730, 817 

48,030,358 

1,336,187 

1,277,920 

3, 051, 739 

30,775 

96, 872, 016 

25, 095, 721 

1,077,433 

1,709,639 

33,953 


715, 536 

15, 565, 190 

86, 296, 252 

397,160 

6, 4.52, 136 

4,851,715 

4,351 

122, 353, 936 

5, 029, 714 


740, 136 


$181, 811, 794 


1,616.214 
178,4ir»,270 
2, 059, 910 
7,053.403 
1, 425, 287 


4. 030, 228 

1, 624, 342, 606 

45, 116, 058 

84, 081, 319 


$700,262 

8, 379, 200 

770, 742 

530,989 

1,082,938 

23,623 

48.347 

70,800 

225,104 

4,828,158 

4»,779 

279,170 

18,629 

1,171,523 

5,846,882 
953,188 
402,657 
132,699 
433,743 

1,087,023 
184,832 

61.074,433 

.  4,888,080 

2,386,378 

5,421,205 

12,579,968 

119,883 

14,258 

22,856,673 

123.013 

4,807,568 

7,811,408 

30,827 

621,311 

^934,940 

45,823 

17,644 

8,118 

838,615 


$146, 641, 233 


401,180 

682,471 

40.655,120 

1, 052, 231 

1,618,644 

3, 103, 970 

15,113 

130,701,079 

29, 567, 713 

817, 536 

1,740,471 

35,538 


$210,391,066 


1, 108, 072 
161, 196. 178 
3,209,285 
6.288,181 
1,356,584 
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Prodacts. 


187a 


Qnantity. 


Value. 


1970. 


Qnantity. 


Woodf  and  its  producta: 

Boards,  planks, Joists,  &e H  feet.. 

Laths,  palings,  pickets,  Ac M.. 

shiagi^rvrr.:.. M.. 

BoX'Shooks 

Otber  shocks,  staves,  and  heading 

Hogsheads  and  barrels,  empty .  .namber. . 

All  other  lumber 

^re-wood cords.. 

Hop,  hoop,  telegraph,  and  other  poles 

Logs,  masta,  spars,  and  other  whole  timber 

Timber,  sawed  and  hewed cubic  feet. . 

All  other  timber 

Household  furniture 

Wopdenware 

Ah  other  manufSKCtures..,.^ ,* 

Aahes,  pot  ana  pearl pounds.. 

Bark,  for  tanning 

Besin  and  turpentine barrels.. 

ftpiritsof  turpentine gallons.. 

9krand];»itoh DarrelB.. 


813. 143 

3,050 

46,518 


82,402 
"2,'887 


18,361,915 


679,882 


1, 042, 183 

7,668,568 

73,4107 


Total  Taloe  of  wood,  Ao . 


llQfifi^llaneouat 

Brooms,  brushes,  &o ., 

OordM^e,    ropea,    and    twine    of    all 
kina% « , ...pounds.. 

Applet:  Dried .pounds.. 

Green  or  ripe bushels.. 

Other,  green,  ripe,  or  dried 

Preserved,  in  cans  or  otherwise 

CUnqong pounds.. 

Hiy tons.. 

Hesop: 

Unmanufiaotored cwt.. 

Cable  and  cordage do — 

AH  other  manufictures 

j^ipa pounds.. 

^U^uors,  alcoholic,  cider  and  beer: 
Ale  and  porter : 

In  bottlea « dozens.. 

Incaaks ...gallons.. 

Spirits,  disUlled  ftom: 

Grain gallons.. 

Molasses    do — 

Other  materials do 

"Wine do — 

QQ-oake pounds.. 

'  Cotton-seed gaUons.. 

Linseed do — 

Essential  or  volatile 

Seeds: 

Cotton .pounds.. 

Flax  or  lint bushels. - 

All  other i 

Starch pounds.. 

Sagwr: 

Brown pounds.. 

Sjflned do 
oUsses gallons.. 

Candy  and  confectionery 

Tobacco: 

Leaf pounds. - 

Clcnrs M.. 

Snuff pounds. . 

Other  mnnnfactures 

Vegetables,  6cc.z 

,  OdIous bushels.. 

Pickle-  and  sauces 

Potatoes bushels. . 

All  other 

Vinegar - gallons.,  i 

Total  value  of  miscellaneous  products 


8,411,413 

4, 188. 173 
279,447 


421,395 
9,514 

2,825 
U,402 


18, 458, 782 


76,475 
119, 579 

2, 258, 401 

655,  fi64 

12,380 

46,614 

342,446,439 

4,992,349 
38,901 


16, 757, 634 
263 


12,995,385 

52.683 

44, 04U.  409 

1,477,057 


283, 973. 193 
2,082 
13,344 


56,795 
"744,4  09 
"i4,"77i 


9i,5VH\ 

1:  .  .;3 

U2,  GIO 
3,778,196 

159,420 

520,454 
9,469 

877,137 

352. 104 
2,662,784 

114,907 
1,961,522 

287,861 

1, 714, 440 

38,889 

111.335 
2, 329, 319 
2, 333, 569 

158,094 


275,102 
4,476 
55,858 


148,604 
'**3,444 


13,255,241 


1,660,691 


1,112,810 

7,675^556 

52.350 


21,747,117 


146,687 

389,004 

260,085 
386,201 
296,310 
4a'>,450 
497, 247 
141,340 

18,210 

146,048 

1,0>6,709 

2, 152, 873 


108,279 
38,918 

864,162 

272, 457 

V2, 053 

38,  775 

6, 095, 103 

2. 514,  323 
27,232 
823,341 

179,602 

437 

2, 0S5, 887 

605, 521 

4,506 

4,  508, 148 

3«ri,  753 

41,687 

24, 803, 165 

46, 170 

7.  825 

3, 627, 322 

44.522 
39.667 
541,593 
138,509 
4,120 


8,960,851 

7,879,886 
1,388,800 


391,264 
8,127 

1,281 
16,182 


5,458,169 


125,873 
93,014 

7. 052. 866 

1,239,082 

20, 309 

40, 224 

340, 995. 395 

6, 352, 798 
30. 416 


16, 397, 938 
49 


14,298,654 

43,955 

72, 309, 009 
4, 727, 367 


322,279,540 
2,299 
13, 522 


64,695 
"635,' 342 
'*22,'873 


62, 245, 300 
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^ikaent  of  the  exports  of  agricultural  products  of  the  United  States,  j-c, — Continued. 

RECAPITULATION. 


Prodacta. 

1871. 

1872. 

1873. 

1874. 

1875. 

ixsab  md  animal  matter  . . . 
h*i<ii3t^  Sec 

147, 010. 312 
79,  519,  387 

221,885,245 
15,  820, 029 
33,  060,  081 

$77, 060,  849 
85, 155,  523 

182,  ms,  925 
21.425,008 
40, 139. 296 

$99,  806,  599 
98,  702,  891 

230, 190,  597 
25.  854, 120 
37,  901, 458 

$99,  697, 669 

161, 225,  939 

214,  319, 420 

27,  675.  300 

45, 486,  626 

$104, 314, 9F8 
111,478,096 

'  *«}a,  dec -.--.•...- 

194,710,507 

T^ic                  -   .- 

22  875  814 

45, 294, 411 

Igta^aKncoltoral  exporU 
ToUl  exports 

397, 205. 054 
562,  518,  651 

406.  709,  601 
W9, 219, 718 

492.  515,  665 
&49. 132,  563 

548.  314,  954 
693.039,066 

478,  673,  816 
643,094.767 

^emtof  SigEicultaral  matter 

70 

74 

76 

"  "79 

74 

Prodoets. 

M7«. 

1877. 

1878. 

1879. 

ixA^  wmA  animal  matter 

$113, 941, 509 
131.212,471 
200, 382,  240 
21,  620.  480 
46, 079, 567 

$140,  564,  066 
118,126,940 
183.253,248 
23,  422,  9C6 
58,  662, 719 

$145,  587, 515 
181,  831,  794 
IflJ,  470, 144 
21,  747, 117 
52, 245, 306 

$146,641,233 
210, 391,  066 

^■•ateTrtr-v  itc             

•Tfti.  tc 

173, 158,  200 

KAic 

20,122,967 
69,84^,0^ 

^■S^          :.    : 

1  .••.•■. ...... 

total  a^ciUtaral  export 
TttsJ  STTTwrta      . .    -  -  r , . , . 

513,  236,  273 
644,  956, 406 

524,  019, 939 
680, 167,  390 

692,  861,  876 
722,811,815 

604,156.492 

717,09^,777 

f 

^mgL  «f  agrioQltoral  mattej 

"    '  79 

76  "■ 

8^       • 

"      84  "  '  ' 

&  must  be  borne  ia  miad  that  the  values  of  1879  are,  with  the  excep- 
^  of  a  tew  montha,  on  a  specie  basis,  while  those  of  the  preceding 
f«E8  are  ou  a  currency  basis.  Thus  it  appears  «at  first  glflijjce  that  the 
teal  exports  af  the  country  l^ad  decreased,  since  Jane  30, 1878,  from 
r^ll,S15  to  8717,093,777  ;  whereas  if  taken  on  a  specie  basia  there 
^  an  increase  of  2:V  per  cent.,  and  the  figures  would  read  for  1878, 
feO,709,26S,  and  $098,340,790  for  1879,  and  an  increase  of  $17,631,522. 
I^e  increase  in  value  of  agricultural  exports,  as  shown  in  the  aoove 
^•leR,  is  very  considerable,  and  shows  a  steady  increase  year  by  year. 
Ros  the  proportion  of  agricultural  matter  to  the  total  export  of  the 
•^Xffltry  is  84,  against  82  per  cent,  last  year,  and  70  in  1877.  The  ex- 
P^Jrtg  of  dairy  products  show  a  great  increase,  and  the  following  table 
^»I1  show  the  quantity  and  value  exported  since  1870.  Fully  three- 
Wlhs  of  the  exj>ort  is  to  Great  Britain,  the  balance  to  British  America 
««ithe  West  Indies: 

Ej^orts  of  dairy  products. 


Year  enaing  June  30— 

Butter. 

Value. 

Cheese. 

Value. 

*• 

Pounds. 
2,019.288 

3,  965.  043 
7,  746,  261 

4,  518,  H+4 
4, 307.  983 
6,  360,  827 
4,  044.  894 

21.  527,  242 
21.  837, 117 
38,  248,  016 

$592,229 
853.  096 
1,498.812 
9:>2,  919 
1,  092,  381 
1, 506,  996 
1, 109,  496 
4,424,016 
3,  931.  822 
5,  421,  205 

ST            27 
63            67 
6C            25 
8C            40 
9t            77 
101             53 
97            64 
107            66 
123            36 
141            74 

$8,881,034 
8, 762,  900 

'J^ 

^ 

7, 762,  918 

sa..  

10, 498,  010 

»«...:: 

11,  808, 995 

?s.. 

13,  059, 608 

>«... 

12, 270, 083 

8n... 

12, 700,  627 

»  

14, 103,  520 

ars... '.■*.'*.'*■"'*■"."'.*!!*.'".. 

12, 579, 068 



A  good  idea  of  the  great  advance  of  the  couutiy  is  given  in  the  follow- 
^gtable  showing  the  exports  of  agricultural  products  since  twenty  years: 


Product. 


i**a»l«  «nd  animal  matter  . 

xS^**^  5t«  manafucture  - 
J^«nd  ita  manuiacture. . 


Tbtd 


1859. 


$20,  081, 180 
24,  04^  •.52 

1<»,751.045 
13, 128,  Or>4 
27, 29u,  938 


1879. 


$36,643,895  I 
72,302,060  ! 

230.807,951  I 
13.951,326 
35. 960,  749 


$146. 641. 233 

210,  391, 066 

173,  158,  200 

20, 122, 967 

53, 963,  201 


254, 207,  969  i     889,  &17,  981 


604, 276, 667 
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REPORT   OF   THE   COMMISSIONER   OP   AGRICULTURE. 


DISTRIBUTION  OF  OUR  AGRICULTURAL  EXPORTS. 


Animals  and  animal  matter. — Our  exports  of  live  animals  pre- 
seiit  a  value  double  that  of  the  previous  year.  This  increase  is  mostly 
in  cattle  and  hogs.  Cattle  exports  increased  71  per  cent,  in  number, 
and  115  per  cent  in  value;  hogs,  151  per  cent,  in  number  and  161  per 
cent,  in  value  j  horses  fell  off  5  per  cent,  in  number,  and  3  per  cent,  in 
value;  mules  increased  8  per  cent,  in  number,  and  6  per  cent,  in  value; 
sheep  17  per  cent,  in  number,  and  225  i)er  cent  in  value;  all  other  farm 
animals,  including  fowls,  fell  off  50  per  cent,  in  value. 

Of  the  export  values,  cattle  represent  72.64  per  cent;  hogs,  6.20; 
horses,  6.72 ;  mules,  4.72 ;  sheep,  9.52 ;  other  animals,  0.20.  The  United 
Kingdom  took  71  per  cent  of  our  entire  export  value;  Continental 
Europe,  4.32  per  cent;  British  North  America,  9.15;  Mexico,  L28 ;  Cen- 
tral and  South  America,  0.59;  West  Indies,  12.18;  Japan,  0.10;  other 
countries,  1.38. 

The  United  Kingdom  took  $8,167,796  worth  of  live  animals,  against 
$3,175,330  last  year;  Continental  Europe,  $499,100,  against  $223,397; 
British  ITorth  America,  $1,053,592,  against  $747,654;  Mexico,  $149,827, 
against  $196,321 ;  Central  and  South  America,  $61,810,  against  $87,365; 
West  Indies,  $1,380,962,  against  $1,382,330;  Japan,  $14,500.  against 
$9,190;  other  countries,  $160,167,  against  $23,570:  total,  $11,487,754, 
against  $5,845,157.  There  is  a  slight  falling  off'  in  the  value  of  exports 
to  Central  and.  South  America  and  to  the  West  Indies,  but  a  heavy  in- 
crease to  Europe  and  especially  the  United  Kingdom.  The  number  of 
cattle,  hogs,  horses,  mules,  and  sheep  sent  out  of  tiiie  coimtry  was  nearly 
one-half  greater  than  in  1878.  The  following  table  shows  the  distribution 
of  this  class  of  agricultural  exports : 


AniiDAls. 


CatUe: 

Number 

Aggregate  value ... 

Average  value. 

Hog0: 

Jiomber 

Aggregate  value .. . 

Average  value. 

Horsea: 

Knmber 

•^gSi^f^te  value ... 

Average  value. 

Mnlee: 

Number 

•^KI^S*^  value  . . . 

'  Average  value 

Sbeep: 

Number 

Aggregate  value  . . . 

Average  value. 

Otiier,  aggregate  value . 


Total  value  to  each  country : 

1879 

1878 


1 


71,794 

$6,016,114 

$92  01 

25,033 

$230,484 

$9  13 

1,683 

$410, 430 

$243  86 

105 
$10,  750 
$102  38 

108,  652 

$887,701 

$8  10 

$3,327 


Per  cent^  of  value*  to  each  country ; 

1879 

1878 


$«,  167, 796 
3, 175,  330 


71.00 
54.32 


3 


8,264 

$325,120 
$99  61 

700 
$5,700 
$8  01 

485 
$145,650 
$300  31 


4 

h 
I 


2,700 

$21,400 

•  $7  92 

$1,230 


8,555 

$518,135 

$60  56 

48,180 

$449,  111 

$9  32 

317 
$5.5, 680 
$175  67 

16 

$1,705 
$106  56 

9,550 
$27,940 

$2  02 
$1,003 


$499,100 

223,397 

4.32  I 

3,82  ' 


$1, 053, 502 
747,654 


9.15 

12.80 


A 


0 

s 


2,145 
$20,325 

$9  48 


$2,321 
$2  77 

506  I 

$16,2:J0  I 

$32  09  ! 

28 
$1,720  I 
$61  43 

80.680 
$1U3.7X0  ! 
$1  l(i  , 
$5, 442  I 


128 
$9,0'J4 
$70  50 

13 
$320 
$2  46 

122 
$19, 017 
$160  7» 

ICl 
$10. 83.-» 
$\r.i  20 

2. 2.^ 
$12,540 

$:.  (ii 

ft74 


$149,827  I 
190,321  1 


$01,810 
87.305 


1.28  I 
3.36 


1.49 
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<n 

3 

Animals. 

2 

"         i 

w 

P4       ; 

^ 

Oittle; 

dumber 

Aggrcj;ate  value 

Average  val  ue 

jf  umber 

A|^^re{]rato  valae 

Average  value 

Bones: 

Komber 

.     A^Xre^atd  A-aluo 

Average  value 

Maktmt 

Number 

A^ggregate  value 

A^verage  value 

Sbeep: 

2«  umber 

A.ggregate  value 

A^verage  value 

Other,  aggregate  value 

Total  value  to  each  country: 

1879 

1878 

P^  cent,  of  vaiues  to  eacli  country 

1879 • 

1878 


00,701 

$881, 697 

$17  37 

251 

I1.7U3 

$7  14 

739 
$100, 0*51 
$143  37 

3,056 
rv{G4.0U 
$111)  11 

2,022 

$20,  U3» 

$7  99 

$0,468 


$1,380,963 
1, 382, 330 


12.18 
23.65 


11 

$030 

$84  55 


11 

$5,  025 
$456  82 


200 

$8,545 
$42  72 


62 
$7. 855 
$110  56 

114 
$1,533 
$13  45 

52 
$12,  000 
$231  92 

787 
$132,965 
$168  75 

25 

$75 

$3  00 

$o,  079 


$14,500  I 
9,190 


136, 820 

$8, 379,  200 

$61  24 

75, 129 

$700, 262 

$9  32 

3,915 
$770,742 
$196  87 

4,153 
$530, 989 
$125  69 

215,080 

$1, 082, 938 

$5  02 

$23,023 


$100,167  $11,487,754 
23, 570   5, 845, 157 


0.10 
0.16 


1.33 
0.40 


100.00 
100.00 


«'5 
£-3 


SSI 


72.64 


6.02 


6.72 


4.72 


9.52 
0.20 


100.00 


Of  dead  animal  matter,  pork  and  its  preparations  constitute  about 
three-fiftlis  of  the  total  value.  The  average  export  values  are  more 
thmi  20  per  cent,  below  those  of  1878,  but  the  great  increase  in  quan- 
tities brings  the  aggregate  value  nearly  up  to  the  previous  year.  While 
the  export  of  lard  in  quantity  has  fallen  off  4  per  cent.,  bacon  and  hams 
have  increased  24  per  cent.,  pork  18  j)ev  cent.,  and  lard  oil  20  per  cent. 
The  United  Kingdom  takes  larger  quantities  of  all  kinds  except  lard, 
the  increase  in  bacon  and  hams  amounting  to  nearly  a  hundred  million 
pounds ;  yet  her  total  values  have  fallen  off  about  6  per  cent.  France 
fiaJls  off  about  one-fourth  in  her  total  valu^,  and  in  her  quantities  of 
bacon,  hams,  and  lard;  she  has  trebled  her  quantity  of  pork,  and 
donbled  that  of  lard  oil.  Germany  reduces  her  aggregate  value  nearly 
10  per  cent.,  but  increases  her  quantities  of  all  articles,  except  lard  oil, 
which  has  fkllen  to  about  one-twelftli  of  last  year's  export.  Belgium 
and  [Netherlands  are  liberal  customers  in  this  line,  their  aggregate  value 
of  exi)orts  having  increased  in  spite  of  the  heavy  decline  in  prices. 
They  enlarged  their  demand  for  bacon  and  hams  about  60  per  cent. ; 
for  lard,  12  per  cent.;  for  pork,  nearly  80  per  cent.;  and  for  lard  oil. 
nearly  double.  With  other  European  countries  our  trade  has  enlarged 
about  40  i)er  cent,  in  total  value,  all  the  items  in  the  table  showing  a 
heavy  increase  in  quantity  and  a  smaller  increase  in  aggregate  value. 
Our  trade  with  Europe  foots  up  $71,412,971,  against  $77,748,718  last 
year,  a  loss  of  about  8  per  cent.  .  Yet  there  is  a  very  large  increase  in 
quantity  in  all  except  laixl,  which  falls  off  about  10  per  cent. 

Our  trade  with  British  lis'orth  America  falls  off  about  one-fonrth  in 
total  value,  and  also  declines  in  the  quantities  exported.  With  Mexico, 
Central  and  South  America,  and  the  West  Indies,  the  aggregate  value 
of  exports  also  decreases,  though  the  (luantities  are  enlarged,  except  in 
bacon  and  hams,  which  show  a  considerable  falling  off.    The  trade  to 
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other  countries,  which  is  but  a  email  part  of  the  Tvliole,  ]iresents  an 
increavse  both  in  quantity  aud  ag^gregate  value.  The  exports  of  hog 
products  ai*e  distributed  as  follows: 


Articles. 


Bacon  and  bama: 

Pounda 

Value 

.  Average  per  poand  ..... 
Lard: 

Pounda 

Value , , 

Average  per  pound . .... 
Pork: 

Pounda , 

Value 

Average  i>er  pound 

Lard  oil: 

Gallona 

Value 

Average  per  gallon  . . . . . 

Total  value  to  each  country 

1879 , 

1878 

Per  cent,  to  each  country: 

1879 

1878 , 


510,  862,  581 

$38,  535,  023 

$0  07.4 

89,  248,  618 

$C,  231, 799 

$0  06.9 

30,  784, 739 

$2,  0S2, 156 

^  O&G 

1,315,672 

IC80. 191 
$0  51. 7 


2 


53,  503,  720 

$3,248,214 

$0  0(3. 1 

42. 360,  456 

$2,  M77,  G30 

$0  06.8 

2.16^614 

$140, 058 

$0  0G.5 

337, 407 

$178,271 

$0  52.9 


$47,480,072 
50,867.407  ' 


$6, 444, 773 
8,  586,  938 


37,  50g,  897 

$2.  001, 712 

$0  05.5 

89,710.334 

$6,163,503 

$0  06.9 

919,817 
$52, 281 
$0  05.7 

14,490 
$8,379 
$0  57.8 


$8, 275,  875 
9,  078,  705 


59.45 
58.02 


8.07 
9.79 


10.37 
1L04 


^4 


89,  622,  804 

$l,9t^,311 

$0  05.5 

40,193,957 

$2, 750.  840 

$0  06.8 

292.  930 
$17,279 
$0  05.9 

77,001 
$41. 120 
$0  53.4 


$7, 793,  550 
7, 536, 310 


9.76 
8.59 


=  2 

|5 


18, 730,  Hi 
$907. 798 
$0  04.8 

7, 291,  564 
$.'>U0,  972 
$0  0&9 

374,905 

$9,729 

$0  05.6 

ft40 

$202 
$0  57.9 


$1, 418, 701 
1.080,300 


L78 
L23 


Articles. 


Bacon  andhama: 

Puuuda 

Value 

Average  per  pound . . . . 
Lard: 

Pounda 

Value 

Average  per  pound . . . . 
Pork: 

Pounds 

Value  

Average  per  pound . . . . 
Lard  oil: 

Gallons 

Value  

Average  per  gallon  — 

Total  value  to  each  country: 

1879 

1878 

Per  cont.  to  each  country: 

1879 

1878 


1^ 


3,  54.5,  586 

$279, 329 

$0  07.9 

2, 902, 429 
$201,  581 
$0  06.9 

16,908,151 

$811,125 

$0  04.8 

40, 970 
$24.  V21 
$0  59.1 


I 


s 


10, 692, 407 
$rt97, 295 
$0  05.3 

81, 989,  874 

$2, 303,  702 

$0  07. 2 

26,  670, 535 

$1, 394.  G97 

$0  05.2 

33.749 
$19,199 
$0  56.9 


1,092,626 
$ln2,684 
$0  09.4 


600,  842 
$07,167 
$0  11. 1 


732, 249,  576 
$51,  074, 433 
$0  06.9 


$1,316,256  $1,614,893 
1,184.149   5,509,433 


1.05 
2.15 


5.78 
6.28 


21,989,744       971,770   326,658.686 

$1,740,049       $h6,597   $22,856,673 

$0  07.  9       $0  Oa  9  $0  06. 9 


4,847,636  1,574,349 
$259,757  ,  $i^9,Sft0 
$0  05.4       $0  05.7 

105,  242  I  38,  328 
$02,705  I  $23,  GTJ 
$0  59.  6  I    $0  61.  8 


84.401,676 

$4,  807.  508 

$0  05.7 

1,963,208 

$1,037,923 

$0  52. 9 


$2,  IC.'i.  105  $207.  282  $79. 776.  597 
2.317,371   213,748  b7. 674,  419 


2.71 
2.64 


0.34 
0.3G 


I! 


04.00 


28.70 


100.00 


100.00  I 
100.00 


Beef  products  show  a  small  decline  in  ag^egate  values,  but  the  quan- 
tities of  nearly  all  the  articles  exported  are  greater  than  last  year.  The 
price  of  fresh  beef  declined  3  per  cent.,  salt  beef  18,  butter  21,  cheese L^O, 
tallow  15,  glue  10,  candles  12,  leather  G,    Keat's-foot  oil  advanced  5  per 
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oent^  and  increased  its  quantity  from  19,823  gallons  to  145,641. 
following  table  will  show  the  distribution  of  this  class  of  products. 


The 


Articles. 


Fr«^  b*ef : 

Pounds 

"Value 

JL^crage  per  pound 

SMKbcef: 

Pounds , 

Value 

ATerage  per  pound 

Batter : 

Pounds 

Value 

Average  per  potrnd 

Pounds 

Valu« 

ATerage  per  ponnd 

CvBdensed  milk,  value 

TsBow: 

Pounds 

Value 

Average  per  pound 

Gtae: 

Pounds 

Value 

Arerafe  per  ponnd 

HSdca.  Tshie 

"Smt'a-foot  oO: 

Gallons 

Valae 

ATerage  i»er  gallon 

CsBdlee: 

PovndB 

Valne 

ATerage  per  pound 

Leatber: 

Pounds  

Value 

Average  per  pound 

Koreeeo,  value 

Hano&ctures  of  leather,  value  . 

Total  for  each  oonntxy : 

l«7f 

1878 

Per  cent,  to  each  ooontry : 

1579 

1878 


.3 


52,  792, 969 

$4, 770,  .')72 

$0  00.0 

22, 027, 262 

$1,  430,  i<^Q 

^  06.5 

24.841,714 

$3,  727, 9C5 

$0  15. 1 

136.  603, 242 

$12, 122.  379 

$0  OH.  8 

$24.  015 

44,  930,  260 

13,115,748 

$0  07.0 

100,894 

$10.  790 

$0  10..7 

$133.  904 

118,  672 

$113. 156 

$0  95.2 

300 

$5H 

$0  16.1 

18,669,743 

$3,  609,  679 

$0  19.3 

$765, 103 

$113, 245 


$29,944,409 
31,737,390 


71.96 
74.70 


1, 039. 941 
$00,934 
$0  09.2 

561.331 
$39, 3G8 
$0  07.0 

61,815 

$9,749 

$0  15.7 

27,273 

$2,400 

$0  09.0 

$85 

18,923,453 

$1,290,210 

$0  00.8 


$232,443 

509 

$410 

$0  80.6 


26,899 
$4,980 
$0  18.5 
$1,033 


$1, 084, 541 
1,808,804 


2,  409, 670 

$147, 104 

$0  06.1 

8, 210,  578 
$884,735 
$0  10.7 

410,827 
$33,740 
$0  0&2 
$1,547 

12, 008,  784 
$835,  277 
$0  06.1 

71,200 

$8.  704 

$0  12.2 

$250, 711 


$597 
$0  86.0 

470 

$67 

$0  14.3 

7.536,200 

$1, 630, 721 

$0  21.6 

$28, 639 

$117, 891 


$3,939,733 
2, 9U7, 843 


4.05 
4.26 


9.47 
6.84 


si 


1,416,964 
$ft3.681 
$0  06.0 

86,654 
$13, 832 
$0  10.0 

19,473 

$1,674 
$0  08.6 


8,0.W,114 
$573, 383 
$0  07.1 

122.650 
$10, 139 
$0  08.3 
$29,226 

24,918 
$19,892 
$0  80.0 


1, 471. 479 
$368.  629 
$0  25.0 
$84,385 
$55,644 


$1,240,^85, 
1, 492, 408 


2.98 
8.51 


U7,S50 
$6,899 
$0  0S.6 

18, 612 
$2,239 
$0  16.6 

$i06 

$0  09.3 


11. 000, 884 

$750. 819 

$0  00.8 


fOOO 


12,532 

$1,832 

$0  14.8 

110.728 
$22,894 
$0  20.0 


$791,299 
035,564 


1.00 
1.48 
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Articles. 


^2 


•a-^ 

m 

•s 

*ts 

F** 

CJ 

% 

Ih 

5 

5 

^1 

^5 

•52 

"S 

o 

'S'S 

^p« 

i'^ 

Si 

3 

6 

^ 

ChO 

Fresh  beef: 

Poands 

Value 

Average  per  pound . 
Salt  beef: 

Pounds. 


I 


187,502 
$9, 032 
$0  04.9 

2, 014, 950 

Valne I      $107,773 

$0  05. 3 


Ayerage  per  poond 
Batter: 

Ponnds 

Value 

Average  per  pound 

Cheese: 

Pounds 

Value 

Aversf^e  per  pound 

Condensed  milk,  value 

TaUow: 

Pounds 

Value 

Average  per  pound 

Glue: 

Poands • 

Value 

Average  per  pound 

Hides,  value 

2feat'sfootoil: 

Gallons 

Value 

Average  per  gallon 

Candles : 

Pounds 

Value 

Average  per  pound 

Leather: 

Poiuds 

Value 

Average  per  pound 

Morocco,  value 

Manufactures  of  leather,  value . . . 


Total  for  each  coantry: 

1879 

1878 


Per  cent,  to  each  country: 

1879 

1878 , 


824, 373 
$102, 073 
$0  12.4 

2,876.351 
$231, 667 

$0  oai 

$3,480 

1, 839, 035 
$114, 004 
$0  06.2 

64,692 

$9,130 

$0  14.1 

$499, 031 

126 

$89 

$0  70.6 

83, 811 
$10,  505 
$0  12.5 

481. 371 
$112,  523 

$0  25.4 

$6,145 

$120, 166 


$1, 325, 618 
1, 261, 489 


3.19 
2.98 


5.420 

$542 

$0  10.0 

4, 804, 067 

$313, 370 

$0  06.5 

2,728,851 
$384,628 
$0  14.1 

1, 145, 096 
$123, 246 
$0  10.8 
$22,140 

597,155 
$42,430 
$0  07.1 

12,537 

$2,051 

$0  16.3 

$43 

34 

$32 

$0  94.1 

961,191 

$115,  578 

$0  12.0 

46, 108 

$9,859 

$0  21. 4 

$12, 816 

$139, 580 


$1, 166, 315 
1, 236, 509 


2.153,090  1,444,979 
$135,  056  $02, 541 
$0  06. 2   $0  04. 3 


959, 458 
$182,497 
$0  19.0 

380, 000 
$40,396 
$0  10.6 
$17,421 

2, 2a'i,  857 

$174,  869 
$0  07. 7 

13,897 
$2,085 
$0  15.0 
$2,243 

09 

$97 

$0  79.1 

729, 465 
$93,465 
$0  12.8 

3.'),246 
$8,926 
$0  25.3 
$14, 768 
$238,674 


$910, 497 
810, 611 


2.80 
2.92 


2.19 
L91 


1 

I 
....  54,02o.832 
....I  $4,883,080 
$0  09. 0 


36,  950, 563 

$2, 326, 378 

$0  06.3 

38,248,016 

$5, 421, 205 

$0  14.2 


520, 961 

$113,467 

$0  21.7 


188,424  141, 6M,  474 
$24,110  ^12,579,908 
$0  12.  8  $0  08. 9 
$50, 295    $119, 883 

243, 190  1  09, 963, 752 
$26,200  $6,934,940 
$0  07. 6    $0  07. 0 


8,227 

$871 

$0  10.5 

m,  262 

583 

$559 

$0  96.0 

28, 050 
$3, 599 
$0  12.8 

341.849 
$78, 671 
$0  23.  0 
$}0,299 
$182, 930 


$006,804 
585.973 


1.46 
L40 


394,097 

$43,779 

$0  11.1 

$1,171,623 

145, 641 
$134. 832 
$0  92.5 

1, 815, 699 
$225, 104 
$0  12.4 

28, 719, 623 

$5,  840, 882 

$0  20.4 

$953, 188 

$968,999 


$11,609,761 
4-2, 476, 651 


100.00 
100.00 


11.73 

5.59 

13.28 

30.25 
0.29 

1&44 

0.10 
2.«0 

0.30 
0.54 

14.06 

2.30 
2. 36 


100.00 


The  United  Kingdom  is  our  largest  customer  for  the  class  of  articles 
repDBsented  in  the  above  table,  though  her  proportion  of  the  total  value 
shows  some  decline.  European  countries  taken  together  absorb  about 
the  same  proportion  of  our  beef  products  as  last  year,  a  little  over  70  per 
cent.,  and  the  other  parts  of  the  world  less  than  30  per  cent.  The  United 
Kingdom  takes  a  little  less  beef,  fresh  and  salt,  but  increases  her  demand 
for  butter,  cheese,  tallow,  and  leather.  Several  minor  items  also  show 
some  increase.  France  took  more  beef,  butter,  and  tallow,  but  the  other  / 
items  fell  off.  Germany  has  not  yet  called  upon  us  for  fresh  beef,  but 
has  increased  her  demand  for  salt  beef,  butter,  cheese,  tallow,  and  leather. 
Belgium  and  Netherlands  take  more  salt  beef,  cheese,  and  leather,  but 
less  of  butter  and  tallow.  The  other  European  countries  take  less  beef 
and  leather,  but  more  butter,  cheese,  and  tallow.  The  British  North 
American  trade  has  considerably  enlarged  on  the  whole;  all  the  leading 
staples  were  sent  out  in  increased,  quantities  except  butter.  Our  tmde 
with  the  West  Indies  shows  some  decline  in  total  values  but  an  increase 
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in  the  quantities  of  several  articles.  The  American  continent  south  of 
OS  has  increased  both  in  total  value  of  exports  and  in  the  quantities  of 
several  leading  items.  The  other  countries  of  the  world  likewise  show 
an  increased  appreciation  of  our  agricultural  staples.  On  the  whole,  our 
beef  products  have  fully  held  their  own  in  quantity,  the  decreased  aggre- 
gate values  being  due  to  the  decline  of  prices  from  the  previous  year. 

Of  slieep  products  we  sent  out  1,440,197  pounds  of  fresh  mutton,  val- 
ued at  f  123,013,  against  130,582  pounds,  valued  at  $9,272.  Of  our  last 
year's  exports  the  United  Kingdom  took  nearly  the  whole.  But  France 
and  British  North  America  for  the  first  time  appear  in  the  list  of  coun- 
tdes  pmtdiasing  our  fresh  mutton.  This  trade  has  all  the  appearance  of 
growing  rapidly.  The  improvement  of  the  wool-bearing  sheep  of  our 
Western  plains,  by  judicious  crosses  with  the  best  mutton  breeds,  is  be- 
ginning to  tell  ui)on  our  export  trade  in  mutton.  Of  wool  we  shipped 
only  W),784  pounds,  valued  at  $17,644  against  347,854  pounds,  valued  at 
193^358  the  previous  year.  The  immense  demand  of  our  own  resuscitated 
wool  manufacture  has  left  but  little  for  export,  and  has  stimulated  the 
import  to  large  proportions  in  spite  of  protective  tariff  duties.  Of  wool 
nanufactures  we  exported  to  the  value  of  $364,377  against  $448,894  the 
previous  year.  Our  home  demand  has  here  also  absorbed  the  increased 
product  of  our  mills,  and  has  narrowed  the  margin  of  goods  available 

Brradbtuvfq. — ^The  following  table  presents  the  distribution  of  our 
export  of  cereals  and  their  preparations. 


Artielee. 


Biriey 


▼•hie 

▲Teage  per  buhel. . 


Value 

▲▼«nge  per  pound . 
Con: 


Value.. 
Avenge  per  bushel . 
CtmiMal: 

Banels 

Value , 

Avecageperbanel . 


Bobele 

Value 

Avenge  per  bushel. . 
Bje: 

Bowels 

Value 

Arenge  per  bushel. , 
Xyelloar: 

Barrels 

Value 

ATecage  per  barrel .. 
Wheat: 


Value.. 
Average  per  bushel, 
npar: 

Barrela 

Value 

Average  per  barrel . 


Other  preparations  of  grain : 
llAO 


I 


17«,133 
$107,416 
fO  60.9 

6,599 

$429 

$0  06.6 

64,506,311 

$30,883,937 

$0  47.9 

4.905 
$13, 523 
$2  81.2 

123, 516 
$44,011 
$0  35.6 

135, 700 
$86,604 
$0  63.8 


67,419.292 

$60, 856, 974 

$1  05.1 

2,629,665 

$13,004,979 

$5  81.1 

$220,988 

$1,413,364  ' 


I 


2,564,226 

$1, 141, 239 

$0  44.5 

30 

$98 

$3  26.6 

1,991,396 
$023,919 
$0  3L6 

167. 817 

$105,531 

$0  62.8 


42, 147, 558 

$46, 601, 216 

$1  10.8 

27,075 

$129,703 

$4  79.5 

$441 

$1,180 


550 

$600 

$1  09.1 

600 

$59 

$0  09.8 

3, 894, 311 

$1, 826, 611 

$0  47.0 

90 

$283 

$3  14.4 

298 

$96 

$0  32.2 

748,622 
$455, 600 
$0  60.9 

20 

$70 

$3  50.0 

422, 242 
$470, 692 
$1  1L5 

11,233 
$64,628 
$5  75.3 

$2,9G0 

$23, 332 


"•a 

as 


1,806,030 
$804,565 
$0  44.5 

6 

$25 

$4  25.0 

698,860 

$219,248 

$0  31.4 

3,303,689 

$2, 213, 155 

$0  65.2 


11,443,528 

$12, 157, 609 

$1  06.2 

52,097 

$229,278 

$5  16.8 

$120 

$3«,6G0 


II 


|S 


2,624 

$1,206 

$0  46.0 

19,384 
$1,153 
$0  06.0 

4,056,823 

$1,063,897 

$0  48.8 

1,408 

$3,565 

,  $2  53.2 

43, 740 

$14, 118 
$0  32.3 

380,084 
$205,379 
$0  62.2 

1 

$3 

$3  00.0 

5, 324, 375 

$5, 825, 454 

$1  09.5 

121,705 
$540,729 
$4  43.tf 

$14,800 

$0,374 
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Articlea. 


Ric*»: 

Poiindt 

Vain© 

Avorage  i>er  poand 

Total  Talne  to  each  oormtiy : 

1879 , 

1878 

Per  cent  of  total  value  to  etoh 
country ; 

1879 

1878 


Articlei. 


Barley: 

Boahels 

Value 

Ayerage  per  buahel 

Bread: 

Pomida 

Value 

Average  per  pound 

Com: 

Bnaliela 

Value 

Average  per  buahel 

Com  meal : 

Barrels 

Value 

Average  per  barrel 

Oatt: 

BoflheU 

Value 

Average  per  bushel , 

Bye: 

Bushels 

Value 

Average  per  bushel 

Bye  flour: 

Barrels 

Value 

Average  per  barrel 

Wheat: 

Bushels 

Value 

A^'erige  per  bushel 

Flour: 

Barrels 

Value 

Average  per  barrel 

Other  grains : 

Value 

OthfT  preparations  of  grain : 

Value 

lUce: 

Pounds 

Value 

Average  per  pound 

Total  value  to  each  country : 

MO 

1878 

Per  cent  of  total  value  to  each 
country : 

1879 

1878 


1^ 


2,975 

$206 
IN)  06.9 


$107. 002, 081 
125, 810, 463 


50.80 
69.50 


47.993 
$3,580 
$0  07.5 


$48. 701. 907 
7, 657,  563 


23.17 
4.20 


si 
§1 


2,524 

$192 

$0  07.6 


$2, 845, 123 
1, 764, 517. 


1.36 
0.96 


$1.\  692, 750 
9, 362, 071 


7.46 
5wll 


380 
$22 

$0  07.8 


$8,596,700 
5.671.707 


n 


^9 

%l^ 

i 

omi 

"d 

U\ 

s 

I 

^ 

^ 

38,867 
$23. 591 
$0  6L5  I 

137,344 
$7,  552 
JW  05.  5  ' 

7,207.027  ! 

$2,  822.  595  i 

$0  38.6 

211,927  I 

$.->13,220  I 

$2  42.2 

2, 219, 315  I 
r>57,941  ; 
$0  25.1 

71,602 
$34,832 
$0  47. 2 

331 
$1, 259 
$3  80.4 

5, 2C4, 033 

$4. 776, 804 

$0  92.0 

504,920 

$2, 292, 341 

$4  78.8 

$16, 612 

$27, 151 

50.663 
$2,694 
$0  05.3 


120, 310 
$53,674 
$0  44.6 

4, 153, 726 

$210, 577 

$0  05.6 


8, 790, 468 

$345. 328 

$0  04.0 


304,  349  !  1, 293, 790 
.$232,  712  ,  $672.  983 
$0  63. 8  I   $0  52. 0 


11,839 
$34,634 
$2,92.5  ! 


22,205 
.$9,  071 
$0  43.5 


I 


162,660  I 
$473,870  1 
$2  91. 3  ! 

241,454 
$95,«77 
$0  39.7 


230  I 
$794 
$3  45.2  I 

226, 036  I 

riSO,  149  I 

♦1  04.  5 

!      I 

1, 117, 041  , 
i$6,  3.37, 363 
$5  58.0 

$122, 974 

$73,554 

103, 112 

$5,882 

$0  05.7 


$11, 176, 492 
14, 675, 341 


5.35 
8.00 


3,765 
;  $12, 970 
'   $3  44. 5 

!  20, 524 
I  $25, 182 
!   $1  22. 7 

,   810, 434 

$1, 145.  288 

$5  11.4 

$108,  &t9 

$87,397 

88,449 
$4,903 
$0  05.6 


877,553 
$214,693 
$0  56.8 

2, 467, 069 

$117,373 
$0  04.8 

513,886 
$28  J,  581 
$0  55.7 

4,392 
$18,007 
$2  96.0 

111,  352 
$48,763 
$0  43.8 

4,201 
$2,869 
$0  6&3 

4 

$17 
$4  25.0 

146, 349 
$161, 209 
$1  10.2 

355,454 

$1, 823. 504 

$5  13. 0 

$29,842 

$78. 919 

444. 150 
$17,999 
$0  04.1 


$7,217,9W 
7, 996. 210 


I 


$6,273,253 
6,216.317 


$2, 794, 776 
1  2.648,515 


84.5 
4.35 


3.00 
3.38 


1.82 
L40 


715,538 
$401,180 
$0  60.1 

16,505.190 
$682,471 
$0  04.4 

86,290,252 

$40, 655. 120 

$0  47.1 

397,160 

$1,063,231 

$2  65.0 

3,542,136 

$1,618,044 

$0  29.7 

4.851.715 

$3,103,070 

$0  64.0 

4.851 
$15,113 
$3  47.3 

122,353,936 

$130, 701. 070 

$1  06  0 

5,629,714 

$29,567,713 

$5  35i0 

$817. 536 

$1,740,471 

740, 186 
$35,538 
$0  04.8 


$210, 391, 066 
181, 811, 794 


100.00 
100.00 


4.09 
3.10 


1 

II 

l 


0.19 
0.82 

19.30 
0.60 
0.77 
1.49 
0.01 

0L80 

14.00 

0.39 
0.83 

0.01 


100.00 
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Hie  aggregtttse  exiwrt  value  of  our  breadstuflfe  shows  an  increase  of 
128,579,272,  or  15  per  cent,  over  the  previops  fiscal  year,  notwithstand- 
ing all  the  items  in  the  table  present  a  lower  average  value  except 
earn  meal,  which  has  but  an  insignificant  effect  upon  the  entire  aggre- 
gate.    Hie  average  value  of  barley  fell  off  a  third,  com  18  per  cent,  oats 
10  x>er  cent.,  rye  12  per  cent.,  wheat  21  percent,  rice  8  percent.    Of  grain 
products  com  meal  increased  from  $2.62.5  per  barrel  to  $2.65 ;  rye  flour 
fell  off  21  per  cent,  and  wheat  flour  over  15  per  cent.    In  quantity  our 
barley  export  was  less  than  one  fifth  that  of  the  previous  year ;  com  in- 
creased about  1  per  cent ;  oats  declined  about  4  per  cent. ;  rye  increased 
15  per  cent.    Our  wheat  exi)ort  showed  a  vast  enlargement,  and  to  this 
noire  than  to  any  other  cause  is  due  our  immense  increase  in  the  aggre- 
gate value  of  our  breadstuffs  export    The  amount  sent  out  was  49,948,975 
bushels  larger  than  in  1878,  an  increase  of  nearly  70  per  cent.    This  was 
mostly  of  the  crop  of  1878  marketed  during  the  fis(^  year  1879.    Our 
ziee  export,  though  about  one-sixth  larger  than  last  year,  is  still  insig- 
nificant.   Of  preparations  of  grain  corn  meal  fell  off  8  per  cent,  and 
lye  floor  37  per  cent.    Wheat  flour  enlarged  43  per  cent. 
*  In  the  distebution  of  this  vast  amount  of  production  very  considera- 
Ue  changes  £rom  last  year  are  noted.    The  United  Kingdom  takes  about 
half  the  total  value  against  nearly  seven-tenths  the  previous  year.    In 
bftdey  the  export  declined  from  3,421,308  bushels  to  176,132 ;  com  fell 
off  slightly ;  oats  increased ;  rye  fell  to  about  two-fifths,  but  wheat  in- 
creased nearly  3,000,000  bushels  and  flour  over  a  million  barrels.    France 
vastly  increased  her  proportion  of  this  general  aggregate,  especially  in 
▼heat,  taking  42,147,558  bushels  against  4,337,091  the  previous  year  j 
die  also  enlarged  her  quota  of  oats  nearly  threefold.    Her  flour  export, 
though  largely  increased,  is  still  quite  small.    Her  quota  of  com  is  some- 
what decreased.    The  raw  grain  export  to  Germany  is  largely  aug- 
mented excepting  oats,  which  almost  disappeared.    Belgium  and  Neth- 
eriands  have  also  increased  their  demand  on  us  for  grain,  especially 
wheat,  which  enlarged  from  4,337,091  bushels  to  11,443,528 ;  their  flour 
quota  increased  about  50  per  cent.    Our  trade  in  breadstufEl^  to  other 
European  countries  has  also  increased ;  all  the  grains  were  taken  in  in- 
creased quantities,  but  the  export  of  flour  fell  off.    With  British  N'orth 
America  our  aggregate  values  have  fallen  ofi*  over  $3,000,000.    The  bar- 
1^  exi)ort  is  but  a  little  over  10  i)er  cent,  of  the  previous  one  in  quan- 
tity.   Corn,  oats,  rye,  and  wheat  have  declined  more  or  less,  but  the 
number  of  barrels  of  flour  greatly  increased.    With  that  portion  of  the 
American  continent  south  of  us  and  with  the  West  Indies  the  aggregate 
values  have  somewhat  increased,  but  bear  a  smaller  proportion  to  the 
whole  than*  last  year.    The  same  may  be  said  of  the  other  countiies  oi 
the  wodd  not  included  in  the  above. 
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Cotton  and  cotton  manufactures.— The  distribution  of  our  ox. 
ports  of  cotton  and  its  manufactures  may  be  found  in  the  following 
table: 


Ariiclea. 


I 

to 

a 


I 


c 


S4 


k 


BeaiAland: 

Bales 

Pounds 

Vftlue ; 

Average  per  pound 

Other  raw: 

Bales 

Pounds 

Valne 

Average  per  poand 

Colored  co«ds: 

Yards 

Value 

Average  per  yard 

Unoolored  goods : 

Yards 

Value 

Average  per  yard 

Other  manu&otures : 

Value 

Total  value  to  each  country : 

1879 

1878 

Per  cent,  of  aggregate  value  to 
eaohoonn^: 

1879 

1878 

Raw  material  in  1870 : 

Value , 

KanuDMStures  in  1870 : 

Value , 

Percent 

Manufactures  in  1878 : 

Percent 


9,228 

3,229.837 

$882,154 

$0  27.2 

2,080,533 

980. 544,  G71 

$07,821,681 

$0  09.0 

8.851,512 

$701, 073 

$0  07.0 

22,567,240 

$1,683,092 

$0  07.4 

$329,246 


$101, 418, 140 
119,003,986 


2,233 
800,391 
$225, 918 
$0  28.1 

416,238 
196,187,714 
$18, 848, 459 

$0  09.0 


20,000 

$900 

$0  04.5 

$807 


$19,076,084 
25,964.236 


58.57 
6L86 


$98, 703, 835 

$2,714,311 
2.08 

1.32 


1L02 
13.45 


$19,074,377 

$1,707 
0.01 

0.03 


291.823 
137,484,413 
$13, 110, 159 

$0  09.5 

43,497 
$3,470 
$0  08.0 

1,661,103 
$181, 314 
$0  08.0 

$56,879 


76,004 

35,430,025 

$3,490,774 

$0  09.9 

52,728 
$4,941 
$0  09.3 

114,482 
$9,494 
$0  08.8 

$3,357 


$13,301,822 
13.455,953 


$3,508,566 
4,625,502 


7.68 
7.08 


2.02 
2.89 


$13,110,150 

$191,663 
1.52 

1.61 


$3,490,774 

$17,792 
0.51 

0.78 


548,085 
256.645.844 
$20,173,910 

$0  10.2 

10, 430 

$880 

$0  08.4 

89.102 
$9,804 
$0  1L0 

$3,311 


$26,187,905 
17, 559. 134 


15.13 
9.08 


$26,173,910 

$18,095 
0.05 


Articles. 


11 


So   - 

3 


I 


i 

s 


& 


si 


Sea  island: 

Bales 

Pounds 

Value 

Average  per  pound . . 
Other  raw : 

Bales 

Pounds 

Value 

Average  per  pound . . 
Coloredgoods: 

Value.V.V.  .*.'.*.  li.Mir 

Average  per  yard 

Uncolored  goods : 

Yards 

Value 

Average  per  yard — 
Other  manufactures : 

Value 


15,975 

7, 740, 308 

$788,450 

$0  10.2 

1^028,846 
$75, 109 
$0  07.3 

3, 855, 557 

$360,271 

$0  09.3 

$557,184 


21.932 

9. 997, 442 

$925,463 

$0  09.3 

22,419,088 

$1, 504, 890 

$0  06.7 

17, 082, 168 

$1,299,754 

$0  07.0 

$193,611 


311,283 
$37,283 
$0  11. 9 

6.258,805 
$463,485 
$0  07.4 

4,359,341 
$415. 557 
$0  09.5 

$54,129 


6, 457, 152 
$455,431 
$0  07.1 

34,331,817 

$2,377,045 

$0  06.9 

$158,010 


11.461 

4.030.228 

$1,108,072 

$0  27.5 

3,451,280 

1, 624, 342, 605 

$161. 196. 178 

$0  09.9 

45.116,058 

$3,209,285 

$0  07.1 

84.081.319 

$6,288,131 

$0  07.5 

$1,356,534 


0.64 

93.09 

1.70 

8.80 
1.27 


Total  value  to  each  country : 

1879 

1878 


$1,781,014     $3,923,724 
2,037,073  ;     3,939,306 


$970, 453 
813, 922 


$2,900,486 
4,071,033 


$173,158,200 
191, 470, 144 


100.00 
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Cotton  and  cotton  »ianM/ac/nre«— Continued. 

Articles. 

5 
u 

It 

1-^ 

1 

1 

Other  countries. 

3 

11 

u  p. 

1 

Per  centw  of  asgregate  valos  to 
«ftcl&  Goantrv: 
187» 

1.03 
1.63 

2.26 

2.02 

0.56 
0.42 

0.73 
2.12 

100.00 
100.00 

ijrrs      

Snrnsterial  ill  1879: 

Talne 

$788,450 

$992,564 
55.70 

60.78 

$925,463 

$2,993,261 
76.29 

90.93 

$37,282 

$933,171 
96.18 

100.00 

$162,204,260 
5.97 

XaomiJBetiireti  in  1870 : 

^alae 

$2,990,486 
100.00 

100.00 

Percent.. 

MkaiziBetnres  in  1878 : 

l^etr  omt 

The  total  value  of  our  cotton  exports  fell  off  $18,311,944  or  10  per  cent 
from  the  previous  aggregate.  In  raw  material  there  was  a  falling  off  of 
one-third  in  the  high  priced  sea  island  cotton^  which  averaged  $0,27.5 
per  x>oand  against  $0,25.5  last  year.  Of  other  raw  cotton  there  was  an 
increase  in  quantity  of  27,164,469  pounds,  or  about  1^  per  cent.  Its 
average  value  was  $0,09.9  per  pound  against  $0,11.1  the  previous  year. 
It  should  be  remembered  that  it  represented  the  crop  grown  and  gath- 
ered in  1878,  and  could  have  embraced  little,  if  any,  of  the  crop  of  1879. 
The  whole  of  our  sea  island  export,  as  in  the  previous  year,  went  to  the 
United  Kingdom  and  France.  Of  other  raw  cotton  the  United  Kingdom, 
France,  Belgium,  and  [Netherlands  decreased  their  quota,  while  Germany 
and  other  European  countries  made  an  increased  demand.  The  European 
eontinent  took  16,614,710  pounds  more  in  the  fiscal  year  of  1879  than  in 
that  of  1878;  that  is,  so  many  pounds  more  of  the  crop  of  1878  than  of 
that  of  1877.  To  other  countries  of  the  world  our  aggregate  export 
somewhat  increased. 

Our  cotton  goods  fell  in  value  from  $11,438,660  in  1878  to  $10,853,950 
m  1879.  Qliere  was  an  increase  in  the  export  of  colored  goods  of  7,350,745 
ysurds,  or  nearly  20  per  cent.  But  uncolored  fabrics  fell  off  4,446,873 
yards,  or  5  -per  cent.  The  average  values  per  yard  for  both  colored  and 
uncolored  goods  remain  nearly  the  same.  Miscellaneous  cotton  manu- 
factures suffer  some  decline  in  aggregate  value.  Of  colored  goods  the 
United  Kingdom  takes  about  double  her  previous  quantity ;  France  takes 
none  at  all.  Germany  and  the  rest  of  Europe  taJie  a  smaller  quantity. 
British  North  America  declines.  But  the  American  continent  south  of 
us,  together  with  the  West  Indies,  increase  their  demand,  as  do  the  other 
countries  of  the  world.  For  uncolored  goods  the  United  Kingdom  and 
Europe  generally  have  about  doubled  their  demand.  British  North 
America  has  also  increased,  but  all  the  other  countries  of  the  world  have 
&llen  off.  The  proportion  of  the  values  of  manufactures  to  the  total  cot- 
ton export  is  about  the  same  as  last  year,  a  little  below  6  per  cent. 

Wood  and  its  peoducts.— This  branch  of  our  agricultural  export 
shows  a  decline  of  $1,624,150,  or  over  four  millions  in  two  years.  The 
greatest  loss  is  in  timber^  sawed  and  hewed,  in  which  there  is  a  falling 
off  of  5,105,674  cubic  feet.  Laths,  hogsheads,  barrels,  miscellaneous 
lumber,  fire-wood,  telegraph-poles,  logs,  masts,  spars,  i>ot  and  pearl  ashes, 
tanning-bark,  tar  and  pitch,  show  increased  values  at  lower  prices.  All 
the  other  items  decline.  The  United  Kingdom  takes  to  the  value  of 
$3^120,727  against  $6,796,104  in  1878,  and  $9,220,006  iu  1877;  France, 
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$656,663  against  $768,282  last  year;  Oermany,  $838,427  against 
$1,297,470;  British  America,  $1,375,706  against  $2,344,054.  With  other 
countries  our  trade  shows  some  enlargement. 

Miscellaneous. — ^The  leading  miscellaneous  articles  of  agricultural 
export  show  a  considerable  increase  in  aggregate  value  as  well  as  in 
quantities.  The  average  prices  have  fallen  in  all  the  items  except  cot- 
ton-seed, hops,  oil-cake,  and  ginseng.  The  leaf-tobacco  export,  which 
is  full  half  of  the  whole  aggregate  value,  increased  in  quantity  13  per 
cent.  The  following  table  shows  the  distribution  of  this  class  of  pro- 
ducts: 


Artiolei. 

1 

a 

3 
1 

"3 

1993,288 

$661,927 

5.156,818 
9666.993 
$0  13.0 

108,529 
♦45,842 
$0  42.2 

322,681,409 

$4. 248, 823 

$0  12.8 

557,785 
$230,117 
$0  41.3 

16,397,088 

$141, 188 

$ooa7 

2,974.377 

$133,963 

$0  04.5 

40,997,682 

$3,437,188 

$0  0&4 

$664,396 
$0  17.5 

65, 010. 286 

$7,151,868 

$0  1L0 

$989,155 

248 

$0  78.0 

24,948 

$81,124 

$124 

6 

1* 

Fniits: 

Value 

$29,938 
$180,716 

$166,741 

$41,920 

8,523 

$158 

$0  12.9 

122,476 
$35,943 
$0  29.3 

389,494 
$6,323 
$0  16.2 

1,094 

$451 

$0  41.3 

$U9,486 

$107,902 

6,523 

$950 

$0  14.6 

9,777 
$3,600 
$0  36.8 

10,895 

$140 

$0  13.5 

99,396 
$44,467 

$0  44.7 

$10,944 
$6^953 

Heiap  and  prodacts : 

Hops: 

Pounds  .  ■> ,,^,^-. ,,,-»« 

Value 

Gullont  .........'..*r.... 

8,880,162 

$1, 018, 566 

$0  30.1 

16,765 

$169 

$0  10.1 

1,259,878 
$538,251 
$0  42.7 

2,544.187 

$828,497 
$0  32.6 

Value 

A VMiHKTft  T>6r  iralloii  ........... 

PouudB 

Value      

A'VM*flre i>er iKni&d  ..^ttt-t 

00,  cotton-seed: 

Gallons 

8,348,089 

$1,883,088 

$0  41.3 

Value 

Avenwe  Der  ndlon'. .........  r 

Seed,  cotton: 

Pounds ............... 

Value 

ATenure  nw  nound ........... 

Starch: 

Pounds ....................... 

98,745 
$3,988 
$0  04.0 

86 

$7 

$0  08.2 

85 

$11 

$0  31.4 

44, 784, 776 

$2, 572, 908 

$0  06.0 

$2,526 

241 

$243 

$10L0 

8,646.214 
$152,761 
$0  04.3 

141,237 
$12,680 
$0  09.0 

735,972 

$300,614 

$0  27.3 

112.908,952 

$8,108,819 

$0  07.2 

$82,997 

4,458,760 

$179,060 

$0  04.0 

78.696 
$3,841 
$0  04.9 

Value 

ATeraflrener  nound ........... 

Sugar,  reflnea: 

Pounds... 

67,051 

Value 

$4,834 
$0  08.5 

53,818 

ATerase ner nound ........... 

Hoksses: 

Gallons 

1,318 

$0  25.9 

88,214,957 

$2. 220,  555 

$0  05.8 

$95,378 

Value 

$17,125 

Ayerageper  gallon  .....••.,.. 

$0  32.1 

Tobacco,  leaf: 

Pounds 

43,487,729 

Value 

$3,  U30, 595 

A'verO'fre Pflr pound  r.........^ 

$0  06.9 

Tobacco,  manufaotures: 

Value                    4  .          ... 

$194,802 

Potatoes: 

Bushels 

Value 

Average  tmt  Knalml 

Ginseng: 

Pounds ....................... 

Value 

AveraiTA  n«r  iMkniMl        

Total  value  to  each  oonntrj: 

lg7» 

$19,395,556 
19,688,776 

$4,347,323 
3,860,726 

$8,809,706 
6,829,812 

$2,771,881 
2.281,552 

$3, 543, 274 

1878 

3, 146, 137 

Per  cent,  of  yalue  to  each  country : 
1878 

46.10 
40.18 

9.00 
6.90 

ia60 
12.99 

&70 

4.68 

7.30 

1879 

12.64 
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Articles. 


orBBpaiul  prodactti: 


3.?.: 

PooiuU  ... 

Value 

Arerage  per  pound  . . 

SiNSitii; 

Gftlkms 

Tahae 

Avcrmge  per  gallon  . . 
OQ-eatke: 

Poonds 

V«lae 

Average  i>«r  pound . , 
QOfCottcm-Med: 

Gallons 

Value 

ATenge  per  gallon  . , 
Sttd.  cotton: 

Pmmds 

Value 

Av«nige  per  pound . 
SUreh: 

Pounds 

Value , 

ATerego  per  pound . 
9iSar,T«fined: 

Pofusds 

Value 

ATetage  per  pound . 
Xwiases: 

OaDons 

Vala© 

ATersg©  per  gsdlon  . 

Pounds 

Vsluo , 

Avosge  per  pound . 
Imocco.  msnuCaetores : 
^  Value , 

JBuiOiels 

Value 

Arerage  per  bushel. 
ttOiMag: 

Founds 

Value 

Areiage  per  pcHind . 

^1  viluo  to  ea«h  country :  j 

187» $3,009,722  ,  $2,059,322 

1W8 1    2,738,039  !    2,449,507 

Pffcent  of  value  to  each  country : 
187g , 

im ; 


$302, 9C2 

$93,085 

14,260 

$966 

$0  06.8 

J  5, 070 

$19,072 

1.30 

42,8fl0 

$051 

$0  16.2 


91,864 
$6,072 
$0  06.6 

17,389,705 

$1, 520, 943 

$0  08.7 

19,965 
$8,560 
$0  42.9 

8, 172, 801 

$1, 039, 187 

$0  12. 7 

$05,693 

20,623 
$11, 931 
$0  58.0 


$74,710 

42,839 

$5. 163 

$0  12.0 

765, 591 
$251, 159 
$0  32.8 

71,554 
$1, 241 
$0  17.3 

759 

$454 

$0  59. 8 


2,  596, 720 
$95,722 
$0  03. 9 

10, 67T,  781 
$954, 039 
$0  08.6 

7,224 
$2,138 
$0  29.6 

3, 914, 124 
$421. 546 
$0  10.8 

$179, 104 

42,569 
$36,780 
$0  86u8 


I 
J_ 

$65,830 

$47, 515 

2,438 

$336 

$0  13.7 

7,802 
$2,743 
$0  35.2 

7, 614, 965 
$134, 373 
$0  17.6 

14,378 
$4,171 
$0  29. 0 


$149,927 

$54,077 

231,758 
$20,230 
$0  1L3 

1, 848. 063 
$407, 219 
$0  84.6 

167,983 
$2,790 
$0  16.7 

70.791 
$31,886 
$0  45.0 


310,841 
$15. 520 
$0  05.0 

1.957,232 
$175. 241 
$0  08.9 

104, 476 
$21,065 
$0  2a2 

2,044,468 

$194,981 
$0  09.5 

$280,416 

527.209 
$466,081 
$0  8a4 


6.20 
5.60 


4.20 
5.03 


$1,408,272 
1. 678, 281 


147,937 
$10,880 
$0  07.3 

1,088,286 
$99, 092 
$0  09.1 

11.299 
$4,921 
$0  48.6 

4,551,447 
$416, 805 
$0  09.2 

$1,168,805 

84,812 
$29,880 
$0  85.8 

868,816 

$434,487 

$1  19.0 


3^ 

o 
H 


$1,916,382 

$1,331,805 

5, 458, 159 
$701,095 
n$0  12.8 

8, 311, 657 

$2, 673. 241 

$0  32.2 

340, 995, 895 

$4, 294, 010 

$0  12.9 

5,362,530 

$2,232,880 

$0  41.7 

16,397,938 

$141, 188 

$0  08.7 

14, 298. 654 
$601,797 
$0  04.2 

72,309,009 

$0,164,024 

$0  08.6 

4, 727, 867 
$919, 173 
$0  19.4 

822, 279. 540 

$25, 157, 364 

$0  07.8 

$3,067,870 

625,342 
$545,109 
$0  66.2 

891,264 

$466,611 

$1  19.0 


$2, 896, 499  $50. 801, 555 
4,151.205  I  48, 694, 065 


8.00 
3.42 


6.00 
&56 


P 


4.00 
2.60 

1.80 

5.80 

8.70 

4.40 

0.30 

L20 

1110 

2L00 

60.00 
0.10 
LOO 

1.10 


100.00 


100.00 
100.00 


The  export  to  the  United  Kingdom  about  maintains  its  former  pro- 
Portion  ;  that  of  France,  Germany,  Holland,  and  Belgium  has  increased, 
yhile  the  rest  of  Europe  declines.  British  North  America  has  slightly 
loci-eased  its  ratio,  while  all  other  countries  of  the  world  have  fallen  off. 
^he  United  Kingdom  takes  nearly  all  our  hops  and  oil-cake,  and  all  our 
^tton-seed.  France  takes  nearly  half  our  export  of  alcoholic  spirits, 
•^ing  it  largely  to  qualify  her  wines.  Germany  takes  the  largest  pro- 
^rtion  of  our  leaf-tobacco  and  stMXih.  Most  of  our  ginseng  is  sent  to 
Hong-Kong  where  it  is  sold  to  the  Chinese  in  the  interior.  There  is  a 
wedine  in  this  export,  as  the  stock  of  this  raw  material  in  the  country 
Unuming  short 
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MAEKET  PEIOBS  OP  FABM 
The  following  quoioHoM  repre$ent  as  nearly  as  praeHodble 


Frodaots. 


January. 


TtbnMtj. 


March. 


Apxfi. 


Mmj. 


RKW  TOBK. 

Flour: 

Superfine  State  and 
Western bbl. 

£xtra  State do.. 

Kxtr»to  choice  Weat- 
em bbl. 

Common  to  fair  South- 
em  extras bbl. 

Good  to  choice  South- 
era bbl. 

Wheat: 

No.  2  spring bush. 

Ked  winter do.. 

Amber do.. 

White do.. 

Com do.. 

OaU do.. 

Rye do.. 

Bariey do.. 

Hay: 

Baled,  1st  quality.. ton. 

Baled,  2d  quality . ..do. . 
Beef: 

Mess bbl. 

Extra  mess do.. 

Pork: 

Hess bbl. 

Extra  prime do.. 

Prime  mess do.. 

Lard cental. 

Butter: 

Western lb. 

State do.. 

Cheese: 

State  factory lb. 

Westem^ctory . . .  do . . 
Snsar,  fair  to  prime  re- 

nnlng lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Tobacco: 

Lugs lb. 

Leaf,  low  to  me- 
dium   lb. 

Wool: 

American  XXX  and 
picklock lb. 

American  X  and  XX.do 

American  combing  .do. 

Pulled «lo. 

California  sp'injicclip.do . 

California  fall  clip  .  .do. 


$310  to  $3  50 

3  75  to    3  85 

3  70  to  7  75 

3  75  to  4  «0 

4  75  to  5  75 


$310  to  $3  50 

3G5  to  .885 

360  to  825 

3  65  to  4  85 

4  75  to  6  00 


$3  30  to  $3  75 

385  to  400 

380  to  850 

385  to  500 

485  to  625 


96  to 

lOSito 

102  to 

104  to 

44  to 

29  to 

56  to 

78  to 


98 

1081 

109 

111 

49 

36 

GO 

100 


99  to 

105  to 

105  to 

44  to 

29  to 

66  to 

75  to 


101 

im 

109i 
111 
50 
35 
60 
92 


105  to 

113  to 

108  to 

107  to 

44  to 

32  to 

58  to 

67  to 


108 
118| 

im 

113| 
52 
38 
63 
85 


$380   to  $360 

380   to  390 

370  to  825 

3  85  to  515 

475  to  625 

103   to  105 

115ito  115i 


$320  to  $365 

3  70  to  3  80 

865  to  800 

380  to  465 

475  to  600 

101   to  lOS 

114|to  115 


14  00  to  16  00 

12  00  to  13  00 

9  00  to  11  00 

10  00  to  12  00 

710  to  8  50 

7  25  to  8  00 

9  00  to  10  00 

5  70  to  6  35 

8  to       30 

10  to       28 


14  00  to  16  00 

1100  to  13  00 

9  00  to  11  00 

10  00  to  11  50 


1400   to  1500 
10  00   to  13  00 

9  00   to  10  50 
10  00   to  11 00 


8  00  to  10  50  9  75   to  11  00 
825  to    8  75  900to950 

9  50  to  10  50  10  50   to  11  00 
6  20  to    715  6  35  to    7  45 


5   to 
2   to 


8   to 
10   to 


6   to 
2   to 


6|to  6^ 

7Ato 

9A  to  912 

2|to  4^ 

4ito  8 


32 

28 

n 

9 


6|to  61 

7i  to .  sn 

9ito  10 

2ito  4  J 


108  to    114 

45  to       47 

30  to       86| 

58  to       62j 

56  to      80 

14  00  to  15  00 

10  00  to  13  00 

9  00  to  10  50 

10  00  to  11  00 

940  to  1075 

850  to    925 

9  75  to  10  50 

630  to    700 


8  to 
10  to 


6  to 
2  to 


28 
26 

9 


8   to 
10   to 


6  to 
2   to 


37  to 
30  to 

38  to 
17  to 
12  to 
10  to 


2  25  to 
:i50  to 
4  15   to    5  25 


CUfCIXMATI. 
Flour: 

Superfine bbl. 

Extra do.. 

Family  and  fancy,  .do. . 
Wheat: 

Winterred bush.      92  to 

Amber do..      92  to 

White do.. 

Com do..      32  to 

Kyo do..      50   to 

Barley do..      CO   to 

Oats do..      24   to 

Hay: 

jfiileil.Xo.l ton.    8  50   to 

Lowergrades do..   7  00   to 

Pork bbl. I  780  to 

Lard cental.   540   to 

Butter : 

Choice lb.      14   to 

Prime do..        9   to 

Cbet'so,  prime  to  choioe 

fiictory lb.        7Jto 


3  00 
3  85 
.'•.25 


95 

95 
100 

33 

52 
110 

20 

950 
800 
790 
5  87 

31  i 
13  I 


4|to 

8 

36 

to 

38 

28 

to 

35  1 

34 

to 

40 

17 

to 

36 

12 

to 

25 

10 

to 

20 

225 

to 

3  25 

3  75 

to 

400 

4  25 

to 

5  25 

92 

to 

95 

92 

to 

95 

90 

to 

98 

32 

to 

324 

51 

to 

52 

1  fUi 

6|to  6| 

7}|to  9 

9/,  to  10/. 

2*  to  4i 

41  to  8 


6|to        6i 


108   to  113 

42   to  48 

32   to  38 

56  to  61i 


14  00  to  16  00 

10  00  to  12  00 

9  50  to  10  50 

10  50  to  11  50 

9  00  to  10  35 

8  50  to    8  75 

975  to  10  00 

610  to    6  75 


8  to 
8  to 


5  to 
2  to 


eAto      ei 


9Ato  lo/a   9ifto  mi 

lOHto  ii&.  11 A  to   12| 

2i  to  4i 
4itO 


36  to 

28  to 

34  to 

17  to 

12  to 

10  to 


34  to 

28  to 

33  to 

17  to 

13  to 

9  to 


3  00  to  3  45 

4  00  to  4  30 
4  45  to  5  50 


250  to  366 
400  to  425 
450   to    550 


24  to 

9  00  to  10  10 

7  50  to    8  00 

9  50  to 

G35  to 


103  to 

103  to 

103  to 

32  to 

53  to 

50  to 

20  to 


104 
104 
105 
34 
55 
97 
30 


100  to 
100  to 
1  03|  to 
30  to 
50  to 
75  to 
27ito 


105 

105 

106 

37 

57 

103 

32 


850   to    950 

7  00   to    8  00 

9  75    10  00   to  10  25 

G50 


37*1 


9  00  to  10  00 

7  50  to    8  50 

10  00  to  10  50 

GSO  to    C50 


10    to 


15  I 


17    to 
10   to 


17   to 
14   to 


7    to        7|       02  to        7i 


e^to         7i 


'    n 

to 

4» 

41  to 

8 

3i 

to 

36 

2S 

to 

33 

33 

to 

38 

17 

to 

34 

13 

to 

24 

9 

to 

17 

2  75 

to 

3  75 

40O 

to 

4  35 

450 

u» 

5  75 

105 

to 

106 

102 

to 

103 
106i 

38 

to 

39 

56 

to 

57 

90 

to 

95. 

281  to 

3'J 

1100 

to  12  00 

900 

to  10  00 

10  00 

5  95 

to 

6001 

11 

to 

20 

1 
6 

to 

7 
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.«-. 

July. 

1 
Aagnot      1  September. 

October. 

November. 

December. 

f3»  to  $380 
275  to     383 

♦350   to  1390 
4  05   to    4  25 

$400   to$450  $365  to^lOO 
4  55   to    4  70  j  4  30    to  4  40 

$4  90  to$530 
5  40    to  5  50 

$5  00  to$540 
5  CO   to  6  75 

$490   to  $5  30 
5  60   to  675 

36  to     7  75 

400  to    750 

450   to 

800 

425   to  725 

5  33   to  7  75 

6  50   to  7  25 

550   to700 

S7i  to    485 

4  15   to    5  25  [  4  00   to 

5  60 

4  35   to  6  25 

550   to  590 

6  00   to  6  40 

686   to  626 

im  to    625 

5  25  to    6  00  j  5  70   to 

650 

525   to  600 

6  00.  to  6  75 

075   to  7  75 

6  40   to  7  26 

IM   to    105 

1151  to     110 

1  05   to    1  07     1  05   to 
1 171  to    1 18  1  1  lOi  to 

106 
llOi 

102   to  IW 

1 10   to  1  lOi 

1  04    to  1 11 

1  00   to  1  Hi 

45   to     57i 

29   to     38 

64    to     68 

122   tol23 

1  29   to  1  30 

1  22   to  1  29 

1  23   to  1  31 

53   to     60 

.'i5   to     40J 

76   to     80 

70  to     90 

1400  to  1600 
1000  toUOO 

1  31   to  1  33 

141    to  142 

1  35   to  1  41 

1 40   to  1  41 

58   to     07 

89   to     44 

87    to     89 

70   to     98 

14  00  to  1800 
10  00  to  12  00 

1  36   to  1  38 
146Jto  147 
1  38   to  1 40 

41   to        54 
8  to        42 
€9   to        G2 

'  i  12  to '  i" io  ;  i  08 "  "to 

41   to       52  1     43    to 
30   to       43  1     33   to 
59   to       61        63   to 

1*14 
53 
41 
69 

140    to  146 
58   to     66 
44   to     49 
89   to     91 
76  to  105 

Gm   to  17  00 
ntO   to  130U 

14  00   to  16  00  jl4  00   to  17  00 
U  00   to  13  00  jlO  00    to  13  00 

14  00  to  1600 
1000  to  12  00 

14  00  tol900 
1200  tol300 

•  5d  to  10  50 

9  00   to  10  00     0  00   to  10  00 
11  00   to  11  50   11 00   to  12  00 

9  00  to  10  00 
1150  to  13  00 

1200  tol275 

&»   to  1150 

lioo'toiboo* 

ii*25'tol26o" 

1250  tol360 

9M  toJ0  12| 
8  5«   to     8  75 
975   to  1000 

9  50   to  10  25 

9  00   to    912i 

in  00 

;  6  10   to    6  75 

1 

885   to 
850   to 

910  j  870   to  915 
860  1                 850 

940   to980 

8S0   to  900 

950 

6 16   to  6  80 

1000  tol040 
8  00  to  9  00 
950  tolOOO 
6  60   to  6  75 

1200  tol230 
960  tolOOO 
UOO  tol200 

•15   to    6  75 

5  85  "to" 

*6*5o' 

5  20   to  6  07i 

7  70  to  8  20 

7  to        18 

8  to        18 

'       7   to       16  1       7   to 
8  to       16  1       8   to 

i?^ 

7  to     18i 

8  to     18| 

11   to     28 
14   to     29 

14   to       31 
16  to       33 

16  to      88 
20   to      88 

2    to          8 
1    to          7 

j       1    to         6  :       2   to 
1   to        0         2   to 

6 

5i 

2   to       52 
2   to       5 

6   to     11 
11  to     14 

lOi  to       13 
11   to       13 

9}  to     13^ 
8  to     13 

«Ato        6/, 

6|  to        6}        6|  to 

68 

6Hto       61 

62  to      7k 

8    to       8i 

8ito      91 

HHto     121] 

i     11   to      11}    lO^to 

1018 

l^ito   lift 

»Ato     91S 

9S  to     10] 

11 A  to  n\i 

12}Sto     1313 

;     12|to       12g    lltlito 

"iS 

11^'ato    12,», 

low  to     105 

11   to   UJJ 

12i\  to     12} 

2ito         5 

j       3   to        4i        3.ito 

6  1       3i  to       0 

34  to       0 

3ito      6 

21  to      6 

i^to         8 

1       41  to        7i        5|to 

1                           1 

«i 

51  to       8i 

6ito      8J 

6»to      8i 

6  to      8 

38    to       40 

1 
j     43   to       45  1     42   to 
!     31    to       42  1     32   lo 
Nouiinal     !     35  to 
i     20   to      40  ;     18   to 
!      15    to       32        15   to 

45 
40 
40 
40 
30 
22 

360 

4  35 

5  75 

40   to     42 
.T2   to     39 
37   to     44 
18    to     40 
15   to     30 

40   to     43 

50   to     56 

32    to        38 
3C    to        43 

:i3   to     40 
38  to     45 

*"  43  "to  "44 

42   to     53 
46  to     57| 
25   to     55 

2tf    to        38 

22   to     44 
16   to     32 

13    tu        32 

18   to     30 

ft    to        20 

j       9   to       20 

2  50   to    3  75 
4  50   to    4  71 
4  90   to    6  00 

9   to 

250   to 
400   to 
450   to 

"'i6"io"2i\ 

4  86  to  6  10 

5  35   to  6  60 
580   to  685 

18   to     37 

285    to    425 
465   to    490 
5  20    to    6  00 

2  50   to  3  35 
4  00   to  4  25 
450   to  575 

4  00   to  4  35 
4  70   to  4  95 
6  16  to  6  60 

500   to  525 
5  50   to  5  75 
600   to700 

1  09  to    110 
im   to    100 

106   to    110        92   to 
102        92   to 
95   to    102        94    to 
37J  to       43        38i  to 
56   to       57        54   to 
60   to       85       75   to 
1     34   to       36        27    to 

95 
95 
97 
44 
56 
90 
35 

94   to     96 
93   to     94 
97 
39   to     45 
53   to     64i 
80   to     96 
28   to     31 

1 11   to  3  13 
1 11   to  1 13 
1 11   to  1 13 
41    to     45 
64  to     69 
80  to     93 
30   to     32 

1  20   to  1  23 

1  20   to  1  22 

124 

46   to     47 

80 

05   to     95 

34   to     36 

128  tol33 
1  28   to  1  30 
1  31    to  1  33 

**"i5"to""39 
57   to       57 
&    to    105 
32   to       35 

40   to     43i 
85   to     87 
64   to     95 
30   to     38 

12  50   to  13  50 
»  SO    to  12  00 

luoo 

6  02ito    610 

13  00   to  13  50  114  00   to  16  00 

ill  00    to  12  50   12  00    to  13  5a 

10  00   to  10  50  1  8  75   to    9  uO 

6  00  i  5  50   to    5  75 

14  00   to  1500 
12  00   to  13  50 
8  00   to  8  50 
550   to555 

14  00   to  1450 
12  00   to  13  00 
0  00   to  9  25 
G  00   to  6  50 

14  00    to  1550 

12  00   to  14  00 

1150 

625   to  650 

16  00   tol700 
13  00   to  1500 
12  50   to  1360 
750   to  765 

12   to       20 
»Jto       11 

12   to       18  1      13   to 
9   to       10  ,     11   to 

20 
12 

13   to     20        18   to     20 
9   to     12        12   to     17 

23   to     32 
18   to     22 

23   to     25 
20   to     22 

7   to        72 

6  to        6i 

5ito 

6 

6   to       C^ 

11  to     llj 

12   to     134 

12   to     13| 
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Product. 


January.     |    February. 


Moroli. 


ApriL 


CiKCiiraATi— Cont'd. 

Sn|i:ar: 

x^ew   Orleans,  fair  to 
good lb 

Pnme do.. I 

Peanuts do . . 

Cotton : 

Ordinary  to  good  ordi- 
nary   i.ib. 

Low  middling  to  good 

middling lb 

Wool: 

Fleece-vasbed lb. 

Tnb-wa«bod do.. 

Unwaflhcd  clotb'g.do.. 

UnvaHbed  comb'g .  do . . 

Pulled do.. 

CHICAGO. 
Flour: 

Cboioe  winter  ex  .  -bbl 

Fair  to  gootl  extra . .  do . . 

Choice  springex.  ..do.. 

Common  to  good  ex .  do . . 

Patent  spring do . . 

Spring  superflnee.  .do. . 
Wheat: 

Ko.  1,  spring busb . 

Ko.2»  spring do.. 

Ko.  3,  spring do.. 

Rye,Na2 do.. 

BM'ley,No.2 do.. 

Com,No.2 do.. 

0ftt8,No.2 do.. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef:  I 

Mesa bbl. I 

Extra  mess do.. 

Hams ...do.. 

Pork: 

Mess bbl. 

Prime  mess do.. 

Extra  prime do. . 

Lard cental 

Butter : 

Choice  to  fancy lb . 

Medium  to  gooa do.. 

Cheese: 

Oood  to  choice    fac- 
tory   lb. 

Poor  to  fair  factory .  do . . 
Sugar,  New  Orleans,  com- 
mon to  choice lb . 

Wool: 

Unwashed lb. 

Fleece- washed do  . 

Tub- washed do .  - 

Colorado do.. 

SAIIfT  LOUIS. 

Flour: 

Snperfl  n« bbl . 

Extra do.. 

Family  and  fancy. . do . . 
Wheat: 

White  winter . .  -  bush .  - 

Red  winter do. . 

Spring do  . 

Com do.. 

Rye do.. 

BfU'ley do.. 

Oats do.. 

Hay: 

Timothy ton.. 

Prairie do.. 

Beef: 

bbl. 


4J 


$0  5ito 
G  to 
3}  to 

Tito         8  j 
8i  to         9i' 


$or4  $or)jto 


28  to 

25  to 

IC  to 

23  to 

25  to 


4  50  to 

350  to 

4  50  to 

3  50  to    4r>0 

6  00  to    7  50 

2  00  to 


6  00 

4  2u 

5  00 


3  00 


GJ  to 
3Jto 


7Jto 

8|to 

28  to 

25  to 

16  to 

23  to 

25  to 


$0G 

4i 


32 
83 
21 
25 
26 


4  75  to 

3:>o  to 

4  50  to 
3  25 


512i 

4  00 

5  25 
to    4  25 

6  00    to    7  50 
00    to    3  00 


82|to 
69}  to 
40  to 
94  to 
29|to 
20|to 


82g 
70  I 
45i' 
94i| 
3041 
21  t 


85i  to 
704  to 

m  to 

84  to 
30|  to 
19   to 


851 

71 
44 

85 
SI 
20 


7  00  to    8  25  1700   to    850 

650  to    7  75  1700   to    725 

7  75  to    8  00  ,  8  00   to    8  25 

850  to    8  75  18  75    to    900 

13  50  to  14  00  jl5  75   to  10  00 

600  to    7  55'800   to    850 

650  to  675  i 

6  00  *  7  25  to  7  50 

5  37  to  5  50  6  324  to  6  35 


22  to   27 
11  to   20 


7|to 
2  to 


&ito    7f 


,15  to 

28  to 

30  to 

15  to 


2  90  to  510 
320  to  4  00 
4  20  to  5  00 


89  to 
78  to 
68  to 
29  to 
424  to 

204  to 


92 

93 

76 

2flJ 

424 

45 

21i 


700  to  900 


24  to 
12  to 


8  to 
2  to 


24 


$0  6  to 
64  to 
31  to 

8  to 

8ito 

28  to 

24  to 

16  to 

22  to 

25^  to 


^&^  $0  6|to  $0  64 
C}'  6?  to  7 
44,   3|  to    4| 


84' 

32 
32 
21 
24 
26 


4  25  to  5  50 

3  50  to  4  25 

4  50  to  5  00 
3  50  to  6  00 
6  00  to  8  00 
2  50  to  3  25 


944  to 
814  to 
464  to 

33  to 
23  to 


81  to 

92  to 

28  to 

20  to 

16  to 

22  to 

25  to 


425  to 

3  75  to 

450  to 

3  50  to 

GOO  to 

250  to 


-fli 

101 

30 
31 
21 
24 
26 


550 
4  25 
500 
600 
800 
325 


943 
82 
49 
80 
34 
234'   25"  to 


89|to 

48ito 
344  to 


921 

80 

49 

70 

354 


700  to  850 
7  00  to  7  25 


700   to    850 
650   to    750 


May. 


$06|to  $OCV 
61  to  6f 
44  to         &i 


104  to      102 
114  to      11} 


25  to 

20  to 

16  to 

22  to 

24  to 


425  to 

3  75  to 

450  to 

350  to 

600  to 

250  to 


550 
426 
4  76 
450 
800 
300 


90} 
SSfto   80 

77  to   77| 
48  to   60 
67 
30}  to   83i 
234  to   80 

750   to    950 
600   to    700 


8  25   to    850     8  75  to    900     900to    9  25 

9  00    to    9  25     9  75  to  10  00   10  00   to  10  25 
17  75   to  18  00   10  50  to  17  60  16  50   to  17  50  ! 

8  374  to  1010  I  8  40  to  10  32  18  00   to    9  55  I 

9  00    to    9  25  j  9  25  to    9  50     8  75   to    9  00  i 
850   to    8  75     8  25  to    850l7  75to    8  0t) 

6  70     6  35  to    6  374:  6  05   to    6  074 


?i 


22   to 
12  to 


8   to 
2   to 


6i  to        74        64  to 


16  to 

28  to 

30  to 

13  to 


16  to 

28  to 

30  to 

13  to 


3  00   to  815     8  25   to    3  f  0 

3  35    to  4  15  ,  3  60    to    4  45 

435   to  5254  70   to    540 

88   to  1  00       90   to    1  06 

92to  98100tol03 


32  to 
414  to 
65  to 
244  to 


334 
431 
75  I 
24}' 


33fto 
45    to 


7  75   to  10  00 


8  00   to  IG  50 


21   to 
12  to 


84  to 
2   to 


«} 

74 


13   to       20 
9   to       17 


8   to 
2   to 


64  to        7J'       63to        7i 


16  to 

28  to 

30  to 

13  to 


3  56   to    3  70 

4  00   to    4  70 
4  75    to    5  50 


16  to 

27  to 

30  to 

13  to 


24 


3  60   to    8  75 

3  95  to    4  80 
490    to    550 


100   to    106     103   to    107 
994  to    1  92i'  1  014  to    1  07 


324  to       35  I  32i  to 

45   to       48  48   to  494 

85  '  65 

26  to       27  I  26}to  264 

8  50   to  12  00  10  00  to  12  50 
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Joa. 

July. 

Augast 

September. 

Ootobtr. 

November. 

December. 

1061 

#05    to 

1 

$0  5ito 

1 

•07 
lOSJto      « 

•07 

74 

$05ito       64 

$08  tof084 

'•o"54'to6b'64 

B  to     121 

lUto 

HI 

91  to 

101 

lOfto     Hi 

81  to       94 

9|to     104 

lOfto     714 

Bite     181 

Uito 

121 

lOfto 

nj 

HI  to     12i 

9|to     104 

lOfto    114 

114  to    124 

a  te     13 

a  to     M 
U  to      34 
Sto      36 
X  to      28 

88   to 
26    to 
19    to 
38    to 

28    to 

86 
87 
26 
37 
32 

81   to 
26   to 
19  to 
25   to 
28  to 

86 
86 
25 
26 
82 

82  to     87 

27  to     37 
20   to     26 
26   to     27 

28  to     32 

32   to     86 
30   to     40 
21    to     27 
27   to     28 
30   to     34 

35  to     40 
33  to     42 
25   to     80 
29   to     30 
35   to     88 

41   to     45 
43  to     48 
80  to     85 
34   to     86 
40  to     48 

41S  to   625 
4«  to   450 

550    to 
4  50    to 
4  50    to 
3  75    to 
600    to 
250    to 

625 
525 
525 
4  75 
800 
300 

525   to 
4  75   to 
500    to 
400   to 
500   to 
250   to 

600 
5  25 
550 
450 
8  00 
325 

450   to500 

4  50   to  5  75 

700 

575  to679 
5  50  to  6  75 

*»  to   523 

600 

13  to  450 

i«  to   800 

251  to  3  00 

I*  to  i  oil 

80 
S8 

801  to 
53    t« 

107 
83 
55 

77    to 

83J  to 
23iU) 

88 
78 
Mi 
70 
341 
29j 

86} 
811  to     82 
48   to     48} 

80* 
81J  to     32i 
214  to     22 

1  04J  to  1  05J 
98    to      99i 
55Jto      62 
74    to     74i 
36i  to     36| 
24    to     27 

1 154  to  1 164 
1  03   to  1  05 
74   to     75 
834  to     M 
4l|to     424 
82   to     324 

123|tol254 
1 101  to  1  llj 

87  to     88 
37  to     40| 
884to     88l 

iss'^ 

35    to 
28    to 

36 
83 

?:r.s 

9  50    to  11 00 
600    to    850 

9  00   to  12  00 
906 

10  50   to  11 00 
Nominal. 

1100   tol250 
800   to  950 

1150   tol250 
8  00   to  9  00 

12  50  to  1400 
850  tollOO 

»;  to   925     900    to    925 
■;  to  10  25  !l0  00   to  10  25 
■»  to  17  00   16  50   to  15  00 

9  75   to  10  00 
10  75    to  11  00 
19  00    to  10  50 

9  75   to  1000 
10  75   tollOO 
17  00    to  17  50 

8  25   to  8  50 
8  75   to  9  CO 
13  75   to  1400 

9  00   to  9  26 
9  75   to  1000 
13  50   to  1400 

875   to  900 
900   to950 
14  50   to  1600 

JJto   965 
15  to   960 
7TS  iA    fi  fM 

900   to 
9  00   to 

685 
950 

8  121  to 
I    Komi 

8  20 
oat 
560 

790   to  800 

9  874  to  9  92i 

025   to950 

12  00 

•«  to    6  074   6  10    to 

0121   5  55   to 

5  50   to  5  55 

6  274  to  6  30 

610   to  025 

745   to7  57| 

^  to      18 
•to     16 

12   to 
9   to 

16        12   to 
14         8    to 

10  1      18    to     18  i     20   to     28 
14          9   to     15        14   to     17 

22   to     81 
15   to     20 

26  to     86 
20   to     24 

Tito       7| 
ijto       6 

6   to 

l|to 

61        5ito 
t>i        1&  to 

6         5   to       6^        9Jto     11 

5  1       1    to       41       6   to       7J 

12   to     13 
6   to     12 

111  to     IS 
5   to     11 

«|to       7| 

Cito 

7i        64to       7|       7    to       8 

84  to       94 

7|to       9 

l^  to     21  t     18  to 
»  to      28  1      80   to 
?  to      15        80   to 
10  to      20   

26  1     20   to 
34        31    to 
88  j      83   to 

27        19   to     26  1      19   to     27 
36        30   to     35      .  31    to     37 
40  1      34   to     39        34    to     40 

22   to     80 

35  to     42 

36  to     43 

29  to     35 
40   to     50 
40   to     53 

J2  to  400 
JB  to   510 
i3«  to   CIO 

2  90   to 

3  50    to 
5  00    to 

315 

4  95 
500 

3  00   ^0 

3  50    to 

4  70    to 

325 
466 
550 

3  10   to  3  25 

3  40    to  4  30 

4  35   to  5  25 

4  40   to  4  50 

4  60   to  5  10 

5  50   to  6  25 

4  70   to  4  80 

5  20    to  5  40 
590    to  035 

4  75   to  5  00 

5  10   to  5  80 
5  85   to  6  50 

J*  to   120  1      90   to 
11"  to   113        »2ito 

97  1      85    1o 
lOOJ       93    to 

98 
BOi 

90   to     M 
844  to     94 

80 
31    to     39 

47 
60   to     68 
22ito     24 

1  074 
1  03|  to  1  09j 

120   to  128 
1  11    to  127 
1  04    to  1  26 
32   to     43 
72    to     75 
60   to     85 
28    to     34 

1  28   to  1  30 
1  21    to  1  28 

jjf  to      39        341*  to 
*ito      52J      4Qto 

41 
50 

c:> 

30 

33ito 
49    to 

42i 
51J 

34Jto     424 
60   to     61 

384  to     45 
74    to     78 
CO    to     85 
yi    to     37 

31  .     29   to 

25Jto 

27i 

22   to"  244 

»»  to  1359 

10  00 

1*^00     tol400     19  9<,     *,^Mirj\ 

14  50   to  1700 

950  toiooa 

15  00   tolC50 
1100 

•■•••• •••>••■■ 

••» ^ 

13  00 

10  50   to  1075 
10  00   to  1100 

•* 
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Products. 


Sxprr  Louis— Cont'd. 

Beef— Continued. 

Extra  family bbl. 

Pork,  mess do.. 

Lard ...cental. 

Butter : 

Extra  choice  creamery, 
pound  

Fair  to  choice  dairy, 

tubs lb. 

Cheese: 

New  York  and  Ohio  fac- 
tory   lb. 

"VTestem  factory. .  .do. . 
Tobacco: 

Logs cental.. 

Common    to    medium 

leaf. cental. 

Wool: 

Tub,  washed lb. 

Unwashed  comb'g .  do . . 

Texas 


$11  50 

17  50   to    8  00  $3  50  to«I0  37i$9  80  to|10  37i$1030to$10  65 
a  00   to    G  12)   6  00  to    8  75     G  25  to    7  12}  7  00  to    7  25 


HEW  OBLEAKB. 

Flour: 

Superfine bbl 

Extra do., 

Choice  to  £uicy . . .  .do . . 

Wheat: 

No.  2,  winter bush. 

Spring do.. 

Com do., 

Oats do.. 

Hay: 
Irime 


...ton. 
...do.. 


January. 


February. 


March. 


April. 


24   to      23 
14   to      20 


7Mo 
Gito 


175   to    3  00 
3  25   to    5  50 


25   to       31 
16   to       22 


3  50   to 

4  12i  to 
500   to 


28   to       30 
14   to       20 


G^to 
6    to 


25  to       28 
12ito       22 


175   to    3  00 
3  25    to    5  50 


24   to 
16   to 


31J 
23i 


3  75 

5  00     3  50   to 

5  62)  4  50    to 


102 


41|  to       42 
31   to       32 

13  00   to  15  00 
10  00   to  17  00 

12  50   to  14  00 


3  25 
450 
550 


106   to    108 


41    to 
32ito 


41) 
33 


13  00   to  15  00 


750   to 
6  25   to 


825 
8  25 
700 


23  to 

12   to 

7   to 
10   to 

5   to 

5ito 

6ito 


6)  to 
6   to 


^1 


175  to    3  00 
3  25  to    6  00 


24  to 
16 


to       30) 
to       21) 


300 

3  50   to    4  75 

4  87)  to    6  00 

110   to    111 


42   to 
37   to 


42) 


$9  75  to$10  25 
572)to    675 


25   to       28 
10  to       22 


6)  to 
6  to 


190  to  350 

350  to  700 

25  to  32) 

16  to  SI) 


300 

3  00   to    4  75 

4  87)  to    612) 

112 


15  00   to  16  00 


10  00   17^   to  1800 
10  50   10  00   to  12  00 


12  50   to       14 
15  00   to  16  00 


7)  to         SI 


lOj 


8)  to 
jto 


10  I 

105, 


800  to 
8  75  to 
6  25   to 


22   to 
12   to 

6)    to 

lU)to 

5)  to 

5)  to 

6)  to 

8   to 

8|  to 
10{to 


8  25 
9^) 
700 


27 

28  , 
8 

"I 

H 


800  to  850 
0  50  to  11  00 
G50    to    7  87) 


40)  to 
85)  to 


May. 


20  to 
15  to 


7  to 
7  to 


190  to  350 
350  to  700 


24   to 
16  to 


8  00 

3  00  to    4  75 

4  87)  to    5  85 

112  to    118 


10  75   to  12  00 


4«   to       50 
84)to       35 

15  50   to  16  60 
17  50   to  18  00 

10  75   to  .12  00 


8Ji 


8)| 
lOi' 


21   to 

12   to 

5   to 
10   to 

5)  to 

5}  to 

6}  to 


9  00  9  00 

800   to    825i800  to    825 

9  50   to  1150     9  25  to  1075 

C  25   to    7  75     C  75  to    7  75 


27 


ne... 
Choice  .. 
Beef: 

Western  mess bbl. 

Western  mess,  extra, 

barrel 

Texas bbl. 

Fulton  Market... )bbl 

Pork,  mess bbl. 

Lard cental. 

Butter: 
New  York   prime  to 

choice lb, 

Western  prime  to 

choice lb 

Cheese: 

Western  Dactory lb. 

New  York  cream. . do. , 
Sugar: 
FairtofuUy£iJr....lb. 
Prime  to  stnctly  prime, 

pound 

Clarified  white  and  yel- 
low  lb. 

Cotton: 
Ordinary  to  goo<l  ordi- 
nary  lb. 

Low  middling  to  gond 

middling lb. 

Middling  fair do 

Good  and  flue do. 

Tobacco: 

Lugs lb, 

Leaf,  low  to  medium, 

pound  

Wool: 

Louisiana  clear lb 

Clear  Lake do. , 

SAX  PUANC18C0. 

Flour: 

Superfine...-'. bbl 

Extra do.. 

Family  and  finncy..  do.,  i  4  00    to    5  50  14  00   to    5  50  !  5  00   to    5  25     5  00   to    5  50  i  5  00   to    5  75 


81  to 
8St 

oft 


8$  to 
lOlto 


26 

30 

7 
10)' 

5jj 

«i 

'\ 

io5l 


20  to 

12  to 

6)  to 
10   to 

5|to 

&ito 

Gito 


I 

28  I 

8  I 
10) 

5J 

6 

7j| 


18  to 

12   to 

7   to 
10   to 

5ito 

6ito 

61  to 


9)  to       10)|     10)  to       10} 


lOJto 
11)  to 


lU      lOjto      11} 
Hi      11}  to       12) 


2ito 
4   to 

18  to 

19  to 


3  ' 

1 

c)! 


2)  to 
4   to 


20  !     18   to 


3 

6) 

2o; 

21 


2)  to 
4   to 


3  ' 


18  to       20  i 

19  to       21  . 


21  to         3},  2)  to  4) 

4    to         6l'  4)  to  6) 

18  j  17   to  18 
I  19   to  20 


I  4  00    to    4  25     4  00    to    4  25     4  00   to    4  25 
.  4  30    to    4  50  ,  4  .10    to    4  50     4  50    to    4  75 


4  00   to    4  25     400to425 
4  50    to    4  76     4  00   to    4  75 
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Jane. 

July. 

August 

September. 

October. 

November. 

December. 

$12  00 
5€:|to    6  87| 

$12  00 

MO  35  to  10  05 

eOOto    700 

$12  00 
10  50 
075   to    687i 

$12  00 

$S  45   to  8  75 

5  50    to  6  87i 

$12  00 

$1050  to  1060 

675  to  7  87J 

$12  00 

10  30 

^75   to  7  00 

$12  50 

$11 25  to  11 50 

670 

17   to        18 

15   to 

18 

14   to 

18 

17   to     20 

26  to     28 

27  to     30 

33  to     35 

10  to       13 

9  to 

14 

9  to 

14 

8   to     15 

16  to     22 

18   to     24 

23  to     28 

7   t«          8 
7    to          7i 

7  to 
7   to 

8 
7i 

7   to 
7  to 

8 

7   to       8 
7   to       7| 

114 
104  to     11 

104  to     11 

]3|to     144 
12!  to     131 

1»   to    320 

250   to 

500 

250   to 

500 

2  70   to  5  00 

2  70  to  6  00 

270   to  600 

280  to700 

125   to    650 

425  to 

900 

4  00   to 

900 

400   to900 

400   to900 

400   toOOO 

425  to900 

9   to        87 

17    to        26 

30  to 
17   to 

38 
26 

30   to 
17   to 

36 
25 

32   to     39 
17   to     254 

80  to     43 
19  to     28 

35  to     45 
19  to     28 
25  to     29 

50  to     55 
28  to     a^J 
28  to     82 

'h'oi'to'iis 

675  to726 

400 
4ti   to    550 
575   to    6871 

350   to 
425  to 
550   to 

400 
525 
6121 

3  25  to 
400   to 
500   to 

360 
450 
575 

325  to350 
3  75   to  4  55 
5to   to  5374 

4  25  to  4  50 
4  75   to  5  624 
575   to  625 

450   to  475 
500   to625 
650  to700 

122 

104  to 

105 

108   to 

110 

KominftL 
NominaL 
55  to     60 
38   to     89 

KomlnAL 
NominaL 
62  to     65 
40   to     41 

KominaL 
XominaL 
62  to     55 
44  to     47 

"~*l'to""67' 
«Hto       45 

"*48'"to" 
38   to 

"62* 
3H 

*  411  to 
35   to 

"42' 
86 

*"42ito**43* 
34 

18  00 
22  00 

17  00   to  1800 
20  00 

19  00 
20  00   to  21 00 

1800   to     19 
22  00   to2300 

ii'io'tdiiio 

2100   to     23 
24  00   to2500 

18  60  tol960 
22  00 

»75    to  13  00 

950   to  1300 

950  to  1300 

1175   to  1200 

10  00   to  1200 

12  00   tol260 

10  00  tolSOO 

i"6o* 

fioa   to    825 

'7*75'to8  66' 
9  00   to  9  75 
650   to750 

'7"7'5**to*8  66' 
10  00   tol250 
0  874  to  7  75 

875" 

1900    tol250 
7  25   to  8  00 

Tis'toVso* 

12  75   to  1325 
800   to850 

16  75    to  11  00 
675   to    775 

io'so'toiVoo* 

7  124  to    7  25 

i'sd'toiooo* 

6  75   to    7  87i 

11    to       23 

14  to 

20 

12  to 

18 

15  to     22 

17   to     30 

16  to     22 

18  to     33 

12   to       23 

11   to 

20 

10.  to 

19 

13   to     22 

25   to     30 

17   to     30 

17   to     30 

7 
10 

4   to 
10   to 

6 

lOi 

6 

9 

4ito       71 
9  to       9i 

10   to     12 
124  to     134 

124  to     13 
14   to     15 

13 
15 

•Ito         61 

61  to 

61 

6i  to 

7 

7   to       74 

84 

6i 

61  to       74 

Cito        6i 

61 

71 

74 

9 

74to      71 

ilto        71 

7|to 

8 

71  to 

8 

74  to      84 

84 

84to      81 

8  to       94 

111  to       12 

lOfto 

Hi 

9ito 

101 

91  to     log 

81  to       9g 

9  to     104 

101  to     114 

13ito       13 
IS  to       18i 

Hi  to 
12ito 

...? 

lOfto 
111  to 

lift 
11« 

101  to    113 

111  to     12 

0|to     101 
U    to     111 

101  to     10{ 
114  to     111 

114  to     124 
124  to     12| 
131  to     13 

3|to        H 

2ito 

4 

2|to 

4 

31  to       5 

34  to       5 

34to       41 

34to       41 

Hto        6i 

4|to 

6i 

4ito 

«* 

54to       74 

51to       74 

5  to      71 

6  to       74 

25  to       27 
»  to      80 

26  to 

27 
28 

22  to 
24  to 

24 
25 

214 

23  to     25 

25 
28 

28  to     31 
30  to     32 

28   to     31 
30   to     33 

400  to    42S 
410  to    475 
560  to    575 

400  to 
450   to 
500   to 

425 
4  75 
575 

4  00  to 
450   to 
500   to 

425 

4  7.-, 

5  75 

400   to425 

4  50   to  4  75 

5  00   to  5  75 

425   to  500 

5  25   to  5  75 

600 

425  to450 

5  00   to  5  50 

6  00    to  0  50 

425  to450 

5  00    to  560 

6  00    to  0  75 
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Productii. 


San  Francisco— Cout'il. 

Whrat: 

ralifoinia cenUI 

Oregon do.. 

Bfiiley do.. 

ihilH do.. 

rom do.. 

Hay,  SUte ton. 

Pork: 

Mesa bbl 

Piiraemess do 

Beet: 

Mess bbl. 

Family  mess |bbl 

T.»rd lb. 

Butter: 

Overland lb. 

Califomia ...do.. 

Oregoo do.. 

Cheese  ...•••. .......do.. 

Wool: 

NatiTs. .lb. . 

CaliforniA do.. 

Oregon JLo,. 


JanuBry. 


February. 


n  25   to  $1  75  $1  25  i4>  $1  76 

""  "       150  to    175 

85  t«    125 

115  to    150 

90  to    1  00 

10  00  to  16  60 


150 

to 

170 

95 

to 

125 

125 

to 

165 

100 

to 

105 

800 

to  13  50 

IROO 

to  17  00 

15  00 

to  15  50 

800 

to 

900 

800 

to 

850 

8 

to 

11 

15 

to 

16 

20 

to 

374 

15 

to 

16 

10 

to 

16 

8 

to 

15 

le 

to 

20 

15 

to 

20 

March. 


$115  to  $1724 
1  50    to    1  724 

67Jto  125 
1  15   to    1  50 

85  to  100 
7  50   to  15  00 


16  00  to  17  00  16  00  to  17  00 
15  00  to  15  50  15  00  to  15  50 


800  to  900 

800  to  860 

8  to  11 

15  to  16 

20  to  35 

15  to  16 
10  to  16 

8  to  16 

16  to  20 
15  to  20 


800  to  900 

800  to  850 

8  to  H 

15  to  16 
20  to  30 

16  to  16 
10  to  16 

8  to  15 

16  to  18 

16  to  18 


ApriL 


II  15  to  $1  70 

1  50  to    165 

70  to    115 

1  00  to    1  35 

90  to       95 

6  50  to  13  50 

16  00   to  17  00 
15  00   to  15  50 

800   to    900 

8  00   to    8  60 

8   to        9 

15 
20   to       224 

15 
10   to       15 

8  to  10 
16  to  18 
16   to       18 


May. 


$115  to  $165 
150   to    160 

60  to  110 
100   to    135 

874  to  ^ 
6  00   to  13  00 

16  00  to  17  00 
15  00   to  15  50 

800  to    900 

800   to    850 

8  to        0 

15 
ao  to      22 

15  to       16 
10  to      15 

8  to      10 

16  to      18 
15  to      18 


UVE-STOOK 


raw  TOHX. 

Cattle: 

Extra  beeves  . .  .cental. 

Ooodto  prime do.. 

Common  to  fair.... do.. 

Poor  to  common. .  .do. 

Texas  and  Cherokee, 
cental 

IQlchoows bead 

Teal  calves cental 

Sheep do 

Swine do 

CCCdNNATL 
Cattle: 
Fair  to  good  shipping 

steers cental 

Common  to  choice  bntoh- 

era'  grades cental 

Cows,  heiferSf  &c  . .  .do 

Sheep do 

Swine do 

CHICAGO. 

CatUe: 

Extra  beeves  . . .  cental . 

Choise  beeves do. 

Oood  beeves do.. 

Medium  grades — do. 

Inferior  natives  ...do. 

Texans do. 

Veal  calves do.. 

Sheep do. 

Swine do. 

8AIMT  LOUIS. 
Cattle: 
Choice  natives.. cental 
Fair  to  prim«  natives, 

centiil 

Fair  to  good  but^'hera' 

steers cental 

CoramoD  to  good  stock 

stct'Fs tent.il 

Texaus  »nd  Ciiorokn**', 

cental 

Shetp cental 

Swine do. 


$10  25to$10  60  $10  25to$]0  50 


8  75to  10  00 
750to     860 


40  00  to  60  00 

2  50to  7  50 

4  00  to  5  00 

2  90  to  310 


4  00  to  4  75 

125  to  4  00 

2  50  to  3  75 

200to  450 

225to  300 


4  60  to  5  00 

4  10to  4  35 

3  60  to  4  00 

8  00  to  3  50 

175  to  2  00 


9  00  to  10  00 
7  75  to  8  75 
6  75  to     7  50 


$10  50  to  $10  75  '$10  50  to  $10  76 
8  75  to  10  75      9  50  to  10  50 
800      825to     925 
700to     800 


35  00  to  65  00  50  00  to  60  00 

2  75  to     7  50  6  50  to  7  50 

4  00  to     5  50  4  874  to  ^00 

3  60  4  25  to  4  60 


4  25  to  4  75 

150to  4  35 

250to  400 

SOOto  6  25 

260to  385 


4  75  to  5  25 

4  25  to  4  50 

8  50  to  4  00 

3  25  to  3  50 

180to  225 


2  75  to  4  6o;  3  00  to  4  75 
2  75  to  4  25  3  00  to  4  60 
265to     300      200to     3  75 


4  35to  4  85 

3  374  to  3  85  ■ 

2  75  to  3  50 

2  50  to  2  65 


4  75  to  6  25 

4  00  to  4  55 

3  6U  to  4  00 

2  25  to  2  75 


4  25  to  4  75 

2  00to  4  50 

2  50  to  4  25 

SOOto  4  75 

SOOto  420 


480to  500 

4  50  to  4  70 

4  00to  4  40 

3  75  to  4  00 

200to  250 


$10  50to$10  76 
925to  1025 
850to     900 


SOOOto  6000 

400to     600 

6124to     700 

4  874 


450to  620 

200to  600 

SOOto  4  75 

SOOto  525 

290to  425 


4  85  to  510 

4  60  to  4  70 

4  20  to  4  50 

3  85to  4  15 

200to  250 


SOOto  500 
3  25  to  5  00 
SOOto     4  00 


4  60  to  610 

4  20  to  4  35 

3  85  to  4  00 

2  00  to  2  90 


3  00  to  5  00 
3  75  to  6  75 
3  70  to     415 


480to  515 

465to  480 

4  12J  to  4  65 

3  25  to  4  00 


1 


•_»75t«     350   ! SPOto     460 

2  01)  to     4  25  .     U  25  to     4  75  i    3  50  to     5  50  i    4  00  to     5  00 
2 20 to     2  751    3 10 to     390l    350to     4301    290to     415 


45  00 
S50to  500 
460to  660 
380to     400 


450to  500 

200to  600 

SOOto  465 

SOOto  500 

2  60  to  3  75 


4  85  to  516 

4  50  to  4  70 

420to  440 

885to  415 

200to  360 


300to  600 
3  50  to  6  76 
3  25  to     8  60 


4  75  to  510 

4  25  to  4  70 

8  75  to  4  40 

3  00  to  3  75 

350to  450 

3  00  to  4  70 

2  60  to  3  75 
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Jcae. 

July. 

Angant, 

September. 

October. 

Novembor. 

December. 

H15    to 
1  3<k    to 

n7o 

165 
96 

150 

80 

13  00 

fl50 
150 

65 
125 

75 
SCO 

to  $1724 
to    166 
to       95 
to    140 
to       90 
to  12  50 

$1  50  to  $1 75 
150   to    170 

65  to    100 
125   to    150 

70   to       75 
5  00   to  10  50 

$150   to$172i 
1  50   to  1  70 

65   to  1  02( 
125   to  150 

86   to     02J 
6  00   toll  00 

$185   to$195 

$160  to$200 

1  60   to  2  00 

65   to     95 

1  25   to  1  40 

00   to  100 
7  00    to  12  00 

$160  to$310 
100    to  205 

&    to 

125    to 

72ito 

S06    to 

65   to     95 
125  to  150 

85   to     95 
6  00   to  10  00 

65   to  100 
1 25   to  1  35 

95   to  105 
800    tol350 

16  00 
MOO    to  15  00 

16  00 
14  00 

to  16  50 
to  15  00 

1600   to  1650 
14  00   to  15  00 

14  00   t6l550 
13  00  to  1400 

14  00   to  15  50 
13  00   tol400 

15  00    to  15  50 
1100    tol350 

15  00    to  1550 
1100    tol260 

750    to 

e«o  to 

8   to 

050 

850 

9 

750 

800 
8 

to    9  50 
to    850 
to         9 

750   to    950 

500   to    600 

74to        H 

760   to950 

500   to  600 

6   to       94 

750   to  950 

500   to  600 

6   to       84 

750   to850 

700   to  750 

74  to     84 

750   to850 

7  00  to  7  60 

74  to       9 

3i   to 

15  to 
»  to 

15 
22 
16 
15 

18 
15 
10 

15 
to       20 
to       16 
to       15 

124  to       15 
18  to       20 
14   to       15 
10  to       15 

124to     15 
20   to     30 
14   to     15 
10   to     15 

124  to     15 
20   to     80 
14   to     15 
10   to     15 

124  to     15 
20  to     30 
14   to     15 
10  to     15 

124  to     15 
20   to     80 
14  to     15 
10   to     18 

12|to 

WW 

IS  to 

15 
25 
35 

12}  to       15 
16   to       28 
18   to       28 

12  to       15 
16  to      26 
18  to      26 

13  to     15 
16   to     26 
18   to     26 

12  to     16 
16  to       26 
18  to     26 

12  to     15 
16  to     28 
18  to     28 

% 

15  to     16 

16  to     30 
18  to     80 

ItABKBTS. 


$9  50  to  $10  00 

800to     925 

760 

$10  50 
$7  75  to  10  00 

$1050  tol 
775  to 

51075 
1026 

$9  75  to  $10  00 
875to     960 
700to     850 

$976  to( 
760  to 
625  to 

1025 
050 
7  00 

$1000to| 
7  75  to 
725  to 

(1050 

liSto  i 
800to 

10  50 
850 
7CN) 

975 
775 

650  to 

6M/0 

s»to 
275  to 
350  to 
3^to 

650 
55  00 
600 
5  75 
390 

6  50  to 
25  00  to 

2  37  to 

3  75  to 
400  to 

700 
35  00 
625 
5  75 
4  25 

650  to 
30  00  to 
225  to 
375  to 
860  to 

675 
4500 
550 
525 
380 

30  00  to 
250  to 
300  to 

50  00 
550 
5624 

35  00  to 
400  to 
350  to 
400  to 

48  00 
625 
500 
4  30 

40  00  to 
225  to 
300  to 
390  to 

6000 
725 
480 
430 

40  00  to 
200  to 
525  to 
350  to 

6000 
750 
550 
4  31 

400  to 

450 

3  75  to 

4  35 

8  75  to 

450 

400  to 

450 

385  to 

440 

380  to 

460 

890  to 

450 

175  to 
SOOto 
?SOto 
:^50to 

440 
425 
425 
360 

175  to 
300  to 
225  to 
300  to 

425 
400 
4  75 
400 

150  to 
2  75  to 
200  to 
2  75  to 

400 
3  75 
400 
3  70 

150  to 
300  to 
200  to 
260  to 

400 
400 
4  25 
870 

150  to 
300  to 
235  to 
280  to 

3  75 
365 
425 
385 

150  to 
300  to 
225  to 
300  to 

360 
350 
425 
400 

140  to 
200to 
250  to 
350  to 

360 
250 
450 
475 

480  to 
463  to 

510 
4  75 
450 
425 
200 

4  75  to 
440  to 
4  10  to 
3  75  to 
200  to 

2  75  to 

3  26  to 
225  to 
300  to 

490 
460 
4  40 
400 
240 
350 
525 
4  75 
385 

4  80  to 
4  40  to 
4  00  to 
3  50  to 
175  to 
225  to 
325  to 
250  to 
2  25  to 

515 
4  60 
410 
390 
2  25 

2  80 
500 
4  75 

3  75 

600  to 

530 

. 

465 

470  to 
435  to 
3  80  to 
3  25  to 
150  to 
240  to 
300  to 
300  to 
340  to 

490 
4  60 
420 
375 
225 
310 
475 
875 
3  95 

465  to 
425  t<T 
8  75  to 
316  to 
175  to 

485 
450 

425  to 

.......  ....|  ,...,.  ... 

415 

4G0to 

3  25  to 
225  to 
240  to 

400 
2  75 
260 

3  65 

150  to 

200  to 
225  to 

350 
205 

200 

300  to 

4  75 

,550 
•360 

2  75  to 
300  to 
400  to 

4  75 

2  75  to 
2  75  to 

250  to 
3  00  to 

4  75 
375 

250  to 
3 15  to 

425 

3  80 

4  25 
4  70 

4  75  to 

500 

4  70to 

500 

4  70  to 

4  80 

4  70  to 

485 

4  70  to 

4  80 

470  to 

4  80 

450  to 

470 

4  25  to 

4  70 

4  15  to 

465 

4  15  to 

4  65 

3  75  to 

4C0 

3  75  to 

4  60 

375  to 

4  60 

350  to 

440 

375  to 

440 

3  75  to 

4  25 

3  75  to 

4  40 

3  CO  to 

360 

300  to 

300 

300  to 

360 

3  00  to 

360 

iOOto 

3  75 

225  to 

3  40 

3  00  to 

3  75 

2  00  to 

3  25 

2  00  to 

2  75 

2  00  to 

275 

200  to 

275 

300  to 
32l»to 
27510 

400 
3  45 
360 

3  00  to 
l.'75to 
3  40  to 

400 

3  1*4 

4  00 

3  00  to 
2  aO  to 
315  to 

4  00 
2  05 
400 

2  2.')  to 
2 15  to 
280  to 

3  75 
3  25 
355 

•ioo'to 

250  to 

'4  25 
375 

227  to 

2  25  to 
200  to 

3  75 
415 
380 

2  25  to 
2  25  to 
320  to 

3  75 
400 
400 
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live-stook: 


Products. 


Saiht  Loud— ContU 

Hones: 

Plags hMd, 

BoauMm  horses . .  .do. , 

8treet«rs do.. 

Hesry  draft do., 

Saddle  horses do.. 

Extra  drirers do.. 

Good  matches do.. 

Males: 

UtolShandshigh.do.. 

IStoiehaadshigh.do.. 

16  tol6|  hands  high  .do. . 

ITEVf  ORLEANS. 

CatUe: 
Corn-fed  beeves .  cental. 
Choice  Texas  beeves, 


$10  00  to  $80  00 
25  00  to  .80  00 
75  00  to  90  00 
MOO  to  190  00 


llOOOtolTOOO  110  00  to  170  00  110  00  to  170  00  110  00  to  170  00 
250  00  to  400  00  i250  00  to  400  00  .250  00  to  400  00  ;250  00  to  400  00 

5500to  MOol  4000to  SOOol  3500to  7500  35  00to  8000 
80  00  to  140  00  I  60  OU  to  120  00  I  55  00  to  115  00  55  00  to  115  00 
115 00 to  140 00;  100 00 to  12000!  9500toll5  00.  »5  00toll500 


Texas,  1st  quality,  head. 

Texas,  2d  quality .  .do. . 

Hilch  coirs do.. 

Calves do.. 

Sheep do.. 

8wlne....... ^do.. 

Horses: 

Common  ••••••....do.. 

Plugs do.. 

6o<»  working do.. 

Mules: 

First-class do.. 

For  sugar  plantations, 
head 

For  city  use head.. 

For  rice  culture,  small, 


January. 


February. 


March. 


ApriL 


$15  00 to  135 00  J15  00 to $35  00  $15  00to$35  00 
SOOOto  8500  aOOOto  8500i  3000to  90  00 
75  00 to  90  00  75  00to  85  00  |  75  00to  90  00 
95  OOto  190  001  95  00tol90  00    95  00tol90  00 


$15  00  to  $35  00 
SOOOto  9000 
75  0010  90  00 
95  00  to  190  00 


200to     450 


2  OOto    4  50 


aOOOto  8500  3000to  3500 
15 OOto  25  00  15 OOto  25  00 
SOOOto  9000!3000to  90  00 


OOOto  800 
200to  400 
SOOto     400 

50  00  to  100  00 


eooto    900 

200to     400 
250to     350 


250to     500|    850to     500 


SOOOto  35  00!  SOOOto  35  00 

15  OOto  25  00<  15  OOto  25  00 

2.=>  00  to  75  00  '  25  00  to  75  00 

COO  to  9  00      eooto     0  00 

200to  450!    200to     4  50 

350to  450*    SOOto     3  50 


SOOOtolOOOO    50  00  to  100  00,  50  00  to  100  00 


May. 


110  00  to  170  00 
250  00  to  400  00 

35  00tolOOOO 
75  OOto  130  00 
95  00  to  130  00 


SOOto     500 


1000$tol7500  100  00  to  175  00  100  00  to  175  00  10000tol7500 
175  00  to  225  00  175  00  to  225  00  175  00  to  225  00  175  00  to  225  00 


176  00  to  225  00  175  00  to  225  00  175  00  to  225  00  1175  00  to  225  00 
100  00  to  150  00  100  00  to  150  00  jlOO  00  to  150  00  100  00  to  150  00 


SOOOto  3500 

1500to  2500 

25  OOto  75  00 

COOto  000 

2  00  to  4  50 

SOOto  450 

50  00  to  100  00 

io66dtoi75*"oo 

175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 
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Jane. 


July. 


Au^st 


Septembor.        October,     i  NoTomber.   >   December. 


t:<»Dto$40  00  ;$25  OOto^OOO  $25  00  to  $40  00  $25  00  to  $10  00  $25  00  to  $40  00'  $20  00 123  00  to  $40  00 

WOOto  85UOI  40  00to  70  00  40  00  to  70  00  I  40  00  to  70  00  30  00  to  70  00'$}0  00to  70  00  30  CO  to  7000 
BOOtollOOOl   80  OO  to  100  CO  1  80  00 to  100  00  1  70 00 to  100 00   80 00  to  100 OOf  80  00  to   00 OOi  80 00 to  100 00 

!9»  09  to  150  tH)  I  90  OO  to  140  00  '  00  00  to  140  00  '  00  00  to  KG  00  00  00  to  125  CM  8500  to  130 1>0J  90  00  to  125  00 
T3'Wtol500O|   75  OO  to  150  00  >  75  00  to  150  00  I  75  00  to  1.10  00   75  00to  J.'^OCO    70  00  to  125  OO;  75  00  to  150  00 

lit  00  to  145  OO  1 125  OO  to  175  00  tl25  00  to  175  00  125  00  to  200  00 125  00  to  200  00|  85  00  to  135  OOi  85  00  to  200  00 

sew  to  400  00  |*J50  OO  to  400  00  1225  00  to  400  00  , 1 

"iGoOto  85  00'  50  00to  9000  5500to  050o|5000to  9000  .".OOOto  OOOO'SOOOto  8500  5000to  7000 
:5Wtol4O00  83  OO  to  140  00  I  85  00  to  140  00  85  00  to  135  00  90  00  to  140  dO  85  00  to  140  00  7500tol4000 
3S  {» to  140  00   llO  OO  to  140  00  110  00  to  140  00  110  00  to  165  00  110  OJ  to  175  00  UO  00  to  175  00  110  00  to  175  00 


lOOio     450  1 I    250to     400 


2  50  to     4  00 


tSOOto  3000,  aOOOio  33^00 
a»to  24  00^  24  00  to  28  00 
15«to  18  00  1  15  00  to  20  00 
S«to   75  OO      25  00  to   75  00 

4Wti>      90O'      SOOto     800 

200to     400t      200to     4  00 

3Wto     450        SOOto     450 

1  '  j  ,1 

MMtolOOOO)   50  00 to  100 00'  50  00 to  9000    5000to  0000  5000to  0000 ! 

I I ■ 5000to  90  00'  45 00 to  750«) 

li9Mtol75  00    100  OOto  17500    OOOOtollOOOJ  0000tol200(»   OOOOtolOOOOj  9000tol2000j  9000to  10000 

n5«Oto225  00  '175  00  to 225  00* 175 00 to 225 00  140 00  to 210 00 


3000to  3500;3000to  3500 t 

2400to  28  00'  2400to   2800 ' 

1500to  2000     1500to   2000 ' 

25  00  to  75  00     25  00  to  75  00   35  00  to   80  00   35  00  to   80  00   35  00  to  8000 

500to  800      SOOto  800;    500to     8001    700to     OOOJ    700to     90O 

2  OOto  4  00!    2  00  to  4  00'    200 to     400'    2  00 to     400     2 00  to     40O 

300to  450      SOOto  450     300to     450     350to     450     SOOto     450 


12500tol90  00: IP'^OO  tol90t-^'l.'-|0  00to210  00 

n5«»to225  00  .175  00  to 225 00  140  00 to 200  00  14000to21000 |l60 00 to 200 00150 00 to 210 00 

lMO»tol50  00  .100  00 to  150  00  I ilOO 00 to  110 00100 00  to  120 00105 00 to  135 00100 00  to  120 00 


12  Aa 
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PORK  PACKING. 

The  following  slali.stic^s  have  beeu  compiled  from  the  aunual  report  of 
tlie  Ciucinuati  I^rico  Ciirreut.  The  *^ packing  year''  consists  of  a  *^  sum- 
mer seasson,''  from  March  1  to  November  1,  and  a  **  winter  season,"  from 
November  1  to  March  1.  The  importanc<3  of  the  summer  season  for 
operatioDfcj  in  pork  is  increasing,  and  with  the  abundant  Kupply  of  ice 
daring  the  summer  of  1870,  there  was  a  large  increase  in  number  packed 
during  the  summer  a«  compared  with  the  number  in  the  year  pre\  iou«. 
The  great  pork-i)roducing  region  of  our  country  is  in 

THE  WEST. 

SuMJtER  TACKiNa. — The  summer-packing  sejison  of  1870  opened  with 
a  fair  supply',  and  at  prices  not  much  changed  from  the  3  ear  previous. 
The  numbers  packed,  weight  per  head,  and  the  yield  of  laid  during  the 
last  four  summer  seasons  were  as  follows : 


Season. 


1^6 
1877 
1R78 
1870 


Numbers. 


2, 357, 866 
2, 543, 120 
3,378,044 
4, 051, 248 


Aggref?»te 
net,  weight 


Povnds. 
424, 870, 300 
484,  r.5;j,  471 
631, 807, 730 
743, 525, 500 


Pounds. 
J84.10 
100.57 
187.  0:1 
183.53 


Poundt. 

70,  040,  980 
8.''..  304, 176 
]13,»49,500 
129,  580, 672 


AvcniK^ 

.vleldoflord 

per  head. 


PouncU. 
30, 35 
33.  .MJ 
33.73 
3L98 


The  numbers  packed  at  the  six  leading  cities,  Chicago,  Cincinnati, 
Saint  Louis,  Milwaukee,  Louisville,  and  Indianapolis,  together  witk 
other  prominent  points,  during  the  last  three  years,  were  as  follows : 


Packing  poiBts. 


1876. 


1877. 


1878. 


1879. 


Chicago 

CiucinDati 

Saint  Loais 

Milwaukee 

Louisville.. 

Indiaoapolia ................ 

Total  for  the  aix  dUes 

Clevelaad,  Ohio 

Cedar  Bapids,  Iowa 

Kansas  City,  Mo 

Bes  Moines,  Iowa 

DettoWi,  Mich 

Othe«jpoIuts 

Grand  total 


1, 315, 402 

121, 173 

131,158 

60,827 

9,500 

283, 621 


1.921.681 
187,392 
105,  580 
66,754 
28,609 
24,000 
23,850 


2,357,866 


1, 508, 026 
134, 416 
148,277 
54,785 
19,800 
204,264 


2, 017, 841 
154,  517 
142,  000 
107,  053 
25,000 
312, 224 


2,060,568 
146,048 
110, 130 
77,821 
34,  503 
'M,  028 
71,  022 


2, 758. 635 
229,  385 
105,  200 
99,517 
12,027 
30, 302 
52,978 


2.543,120 


3,373»044 


2,155,418 
149,934 
350,000 
67,537 
25,000 
243,500 


2, 901, 380 
319,  ^'t 
141, 680 
145, 638 
49,800 
61,675 
311,196 


4.051,248 


Winter  PACKiNa. — The  record  of  number  of  hogs  packed  in  the 
West  during  the  winter  season  of  1879-80  shows  a  total  of  6,950,451, 
against  7,480,648  in  1878-^,  the  decrease  in  head  being  530,197,  and  at 
same  weight  as  1878-'9,  the  decrease  is  equal  to  664,453  hogs,  or  9  per 
cent.  At  the  six  large  cities  there  was  a  decrease  of  726,508  hogs,  and 
at  all  other  or  interior  places  an  increase  of  196,311,  compared  with  the 
preceding  year.  The  gains  and  losses  by  States  are  shown  in  an  accom- 
panying table.  The  aggregate  number  packed  for  twelve  months  end- 
ing March  1, 1880,  is  11,001,699,  which  exceeds  the  previous  year  143,007. 
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THE  AVEEAaE  WEICrHT. 

The  average  weight  of  hogs  packed  during  the  winter  was  212.94 
pounds  net,  a  decrease  of  4.20  pounds,  or  SJ  pounds  gross.  AU  States 
fthow  a  decrease,  excepting  Indiana,  the  average  of  which  is  slightly 
greater  titan  last  year,  owing  to  an  increased  average  at  Indianapohs, 
where  60  per  cent,  of  the  number  were  i)acked,  the  other  packing  in  the 
State  showing  a  large  falling  off  in  the  average  weight,  compared  with 
last  year.  Nebraska  and  Kansas  show  the  largest  falling  off  in  average, 
the  next  in  order  being  Tennessee,  Ohio,  Kentucky,  Missouri,  &c.  The 
gains  and  losses  by  States  are  shown  in  an  accompanying  table.  The 
aggre^te  net  weight  of  the  winter  packing  was  1,480,068,518  ijounds, 
or  144r,282,746  pounds  less  than  the  preceding  winter. 

THE  YIELD  OF  LARD. 

The  general  average  yield  of  lard  per  hog  for  the  winter  shows  36.32 
pounds,  a  decrease  of  3.08  pounds,  which  is  relatively  greater  than  the 
MUog  off  in  weight,  but  this  is  consistent  with  the  understood  manu- 
&ctnre  dnring  the  season,  and  the  difference  in  lard-yielding  quality  of 
hogs.  The  percentage  yield  of  lard  is  17.06  of  net  weight,  against  18.14 
per  <»nt.  last  year,  and  17.08, 15.78,  and  16.28  in  the  tnree  previous 
years,  respectively.  The  aggregate  production  of  lard  for  the  winter 
was  252,439,188  pounds,  or  764,067  tierces  of  330  pounds  each,  being  a 
decrease  of  42,313,170  pounds,  or  128,221  tierces,  compared  with  the 
preceding  winter. 

COST  OF  HOGS. 

The  average  cost  of  hogs  for  the  winter  is  $5.22  per  100  pounds  net,  or 
$4Jj8  gross,  and  is  $1.66  per  100  pounds  net,  or  $1.33  gross  greater  than 
the  preceding  year.  The  aggregate  cost  of  hogs  was  $77,231,648,  being 
an  increase  of  $19,402,056,  while  there  was  a  deficiency  of  144,282,746 
pounds,  or  9  per  cent  in  net  weight.  The  average  cost  per  100  pounds 
IS  47  per  cent,  greater  than  the  preceding  year.  The  average  price  paid 
danng  the  past  ten  winter  seasons  is  $4.79*per  100  pounds  groas,  or 
$5.99  net  v 

13ie  following  table  shows  the  comparative  receipts  of  the  last  four 
winter  seasons : 


1876-77. 

1877-78. 

1878-'79. 

1879-m 

BtmiM, 

dumber 
packed. 

Percent 
of  the 
whole. 

Number 
packed. 

Per  cent 
of  the 
whole. 

Number 
packed. 

Percent 
of  the 
whole. 

Knmber 
packed. 

Percent 
of  the 
whole. 

QSriO    

813.709 

530,286 

1, 005, 219 

419, 442 

644,699 

31,775 

46,190 

24.235 

266,861 

88,689 

265,966 

60,770 

23,447 

15.93 
10.37 
87.28 

934,132 
496,025 

'5  711  7ili» 

14.36 

7.63 

41.73 

7.49 

12.37 

.64 

.86 

.36 

6.34 

1.84 

4,89 

1.03 

.46 

932,878 
682, 321 
3, 214, 896 
569, 703 
965,839 
132,346 
80.658 
18, 4541 
472, 108 
132,  976 
212,412 
40, 561 
25,500 

12.47 

a.  12 

42.97 

7.59 

12.91 

1.78 

1.08 

.25 

6.34 

1.77 

2.84 

.54 

.34 

914.964 

604,186 

2, 784, 754 

658,085 

926,931 

137,780 

57,481 

32,990 

388, 726 

120,394 

256,463 

42,897 

24.800 

13  10 

8.69 

miasAM 

40  07 

lava 

8. 21       486;  850 

12,61  '    804,614 

.  62        41, 470 

.  90         66,  000 

.  47         23, 700 

5.23       412,614 

L  73       120,  095 

6.  01       318,  301 

.  99         60.  897 

.65  j      30,000 

9  47 

i4Tvf^«rn^  

13.34 

KarmM        

1.98 

Xf*rt«lf» 

33 

Iflaoesota 

.47 

TCVM*nfm 

5.59 

inrMjnm 

1.73 

F-.t^T 

8.68 

TiBT^lUfft 

.63 

HiKcQuieotLS 

.86 

Totil 

5.101,308 

100.00   6,505,446  1      100.00 

7,480,648 

100.00 

6,950,451 

100.00 
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The  average  weight  per  Lead,  tlie  average  weight  of  lard,  and  the 
average  cost  per  ceutal  in  the  diflferent  States  is  showu  in  the  followiu«r 
table: 


states. 


Ohio 

Indiana 

minoia 

Iowa 

Missouri 

Kansas 

!^ebra«ka 

Minnesota 

Wisconsin 

Michigan  V 

Kentucky 

Tennessee 

Hiscelloneous  . 


Grand  average 215.02 


1876-'77. 


1877-78. 


states. 


Pound4. 
218.15 
109.41 
218.  09 
207.75 
213.93 
240.41 
220.39 
249.94 
226.67 
232.35 
222.52 
208.04 
213. 70 


Poundt. 
30.49 
29.  G9 
35.19 
33.26 
3.T88 
37.16 
38.10 
29.30 
30.73 
32.90 
33.10 
31.48 
32.39 


34.08 


$7.20  , 
7. 02 
7.42  I 

C.82 ; 

7.05 

e.fli  I 

6.78  i 

6. 49  I 

7.11  , 

6.92 

6.99 

6.74 

7.16 


Ponndn. 
2-J3. 85 

214. 32 
229. 57 
220.  63 
219. 74 
267.48 
232.28 
261.10 
230.  51 
234.  J^8 
223.72 
208. 65 

215. 33 


7. 18  !      226. 04 


t^         I 
t^     I 

j< ; 

Povndf.  i 
39.00 
34.42  i 
39.  73  I 

37.70  I 
89, 12  I 
42. 20 

47.71  I 
44.11  ! 
39.14  i 
36.94 
34.67 
31.58 
32.46 


38.61 


u  o  f 


$.>.15 
4.03 
5. 10 
4.48 
4.82 
4.36 
4.40 
4.42 
4.83 
4.83 
5.3.^ 
5.03 
5.31 


Oliio 

Indiana 

Illinois 

Iowa 

Missouri 

Kansas 

Nebraska 

Minnesota. 

Wisconsin 

Michigan • 

Kentucky |      210.11 

TenncMeo 

Miscellaneous 

Grand  average 217.14 


1878--70. 

187.0-*80. 

-S  fcl 

0%4 

©  t-. 

^p 

©<». 

O  P 

p% 

U^ 

^^ 

g^ 

uo 

t8« 

SS 

% 

?pf| 

^^J 

^SS 

?IP^ 

^^^ 

^Zti 

<^ 

< 

< 

< 

< 

-< 

Pounds. 

Poundg. 

Pound*. 

Pounds. 

210. 47 

:^.09 

♦3.63 

202. 11 

33.54 

^5.31 

193.80 

29. 09 

3.42 

194.90 

27.46 

5.14 

225. 71 

44.00 

3.74 

223.31 

40.37 

5.41 

211.98 

37. 73 

3.14 

210. 56 

38.68 

4.87 

,      213. 32 

40.  &•; 

3.40 

207. 31 

36.54 

4.0« 

•      221. 14 

39.46 

3.29 

208. 00 

38. 41 

4.91 

,      2:jl.  0-2 

44.29 

3.14 

217.88 

43.11 

4.70 

'      263. 09 

30.09 

2.97 

262. 22 

30.00 

4.65 

,      220. 81 

36. 22 

3.47 

215.90 

31.02 

.^16 

210.69 

32.60 

3.37 

209. 25 

32. 23 

5.14 

210. 11 

.  32.29 

3.36 

203. 89 

29.96 

5.24 

209.49 

32.05 

3.17 

200, 30 

29.31 

4.88 

205.29 

31.37 

3.06 

200.12 

30.32 

5.43 

.      217. 14 

30.40 

3.56 

212.04 

36.32 

5w23 

SUMlvrER    AND     WINTER    PACKINa     CONSOLIDATED.— The    following 

table  shows  the  result  of  the  last  four  packing  seasons  in  the  West : 


Tears. 


!   Summer.       Winter. 


1876-77 2,357,866 

1877-78 2,M3,120 

1878-79 '  3,  .378, 044 

1870-'80 '  4,051,248 


.^  101,308 
6. 505, 446 
7,480.648 
6,  950, 451 


'  Average  | 
Aggregate.-  weight  j     Aggregate. 
I  per  head- 

I 


Average  \ 

lard      I  Aggregate, 
per  head. 


I 


7,459,174 

9. 048,  rm 

10,858,692  I 
11,001,699  I 


206.01  '  1,526,357,390 

216. 07  1  1,  I>,w,  160, 434 

207. 77  '  2,  2."»6,  l.".H,  WH 

202.11  j  2,223,591,018 


32.79 
37.19 
37.63 
34.72 


243. 918, 8T0 
336,  557, 676 
408,70l,8.>8 
382,  019  860 
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IN  THE  EAST. 


SrikOEEB  AND  WINTER  PAOKiNa.— The  following  table  shows  the  re- 
feipts  of  live  and  dressed  hogs  during  the  last  three  packing  years,  by 
seasoiLS,  on  the  Atlantic  coast : 


Cities. 


1877-78. 


Summer. 
Live, 


Winter. 


Boston....... 

3f€w  York... 
PkOadelphi*. 


213,634 
774, 157 
210,750 
196,107 


Dressed. 


0.565 

17,78.5 

22,400 

5,000 


Total !    1,394,648  I      54,750 


Live. 


141,933 

636, 127 

9:J,600 

128, 016 


Dreme<l. 


27,907 
:i8,22» 
37,250 
25,000 


1,000,962    128,386 


187ft-'79. 

Citiea. 

Snmmer. 

Winter. 

Live. 

Dreesed. 

411 

8,334 

20,342 

2,500 

Live. 

DreMe4l. 

Hmtt/oa 

314,861 

1,045,332 

215,820 

231, 816 

208,848 
776,  .317 
114,910 
140, 328 

19,531 
53,401 
48.660 
27,600 

.\i^  York 

PfeiiaAelphia 

Baltimore ; 

Total 

1, 807, 829 

32,587 

1,232,403 

149,092 

1879-'80. 


Cities. 

Summer. 

Winter. 

Live. 

.36.3,423 

1,100,994 

233,270 

229,257 

Dressed. 

Live. 

Dressed. 

SoBton  

2,929 
10,985 
71,380 

3,000 

248,642 
652,690 
108,200 
120,838 

19.661 
51  113 

New  York 

Ealtiinore 

65,276 
05  000 

Total 

1,926,944 

88,294 

1, 130, 270 

161,050 

Interior  cities. — ^The  number  packed  in  three  interior  cities  of  New 
York  during  three  i>acking  years  is  stated  as  follows: 


CiiicH. 

1  1876-77. 

1877-'78. 

187^'70. 

187ft-'80. 

Alhsny 

30,000 

15, 000 

l.*i,0fl0 
139,930 

33, 3,53 

l.^OOO 

201,141 

20,000 
"0  000 

Tn»T 

15  000 

hyflalo 

1    135  250 

"37  988 

TotAl 

180  250 

169, 930 

249, 494 

277  988 

ON  THE  PACIFIC  SLOPE 


California. — It  was  expected,  a  year  ago,  that  the  supply  of  hogs  for 
1879  in  California  would  show  a  decrease,  compared  with  the  previous 
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year,  owing  to  the  discouraging  influence  of  low  prices,  but  tlie  reports 
furnished  us  indicate  a  slight  increase  in  packing,  and  for  the  coming 
season  it  is  expected  that  there  will  be  no  decrease.  San  Francisco 
continues  to  do  the  largest  part  of  the  packing,  and  operations  are  car- 
ried on  throughout  the  year  at  this  point.  The  number  of  hogs  packed 
at  San  Francisco  and  the  estimated  number  at  other  parts  of  the  State 
was  290,000,  against  280,000  last  year.  The  number  packed  in  Oregon 
is  estimated  as  smaller  than  last  year,  and  is  placed  at  80,000,  against 


120,000  in  1878. 


RECAPITULATION. 


The  total  number  of  hogs  packed  in  the  United  States  during  the  last 
four  years  is  as  follows : 


Section. 

1876-77. 

1877-78. 

1878-79. 

187»-'80. 

The  West 

7,409,174 

2, 551, 239 

305,000 

9,048,560 

2, 703, 670 

310. 000 

10, 858, 6P2 

3,222,011 

400,000 

11.001.699 

The  Sftst 

3, 524,  54« 

ThePaciflo  slope 

370,000 

Total 

10,265,413 

12, 062, 236 

14,480,703 

14, 896, 245 

EUKOPEAN  STATISTICS. 

The  following  table  gives  the  average  annual  yield  of  wheat  in  the 
principal  producing  countries  of  the  world }  also,  the  estimated  yield 
for  the  crop  of  1879 : 


Country. 


Ayerageyear. 


1879. 


France 

Russia 

Germany 

Spaiu 

Italy 

Austria-Hungary . 

Great  Britain 

Turkey  in  Europe 

Kouxnania 

Belidum 

Alters 

Canada 

Austnlia 

Bgypt 


289.  500,  000 

226,  400, 000 

124,  520, 000 

118,860,000 

110,  .•{70,  000 

104,710,000 

104, 000, 000 

42, 450,  000 

33,  960, 000 

24, 055, 000 

25, 470,  000 

16, 080,  000 

18, 395,  000 

16, 980, 000 


Bu^heli. 
229, 230,  000 
198, 100, 000 
113,  200, 000 
99, 050,  UOO 
»4, 900,  000 
79, 240, 000 
59, 430, 000 
36,  790, 000 
28,800,000 
18,365,000 
21,225,000 
10, 980, 000 
22,074,000 
14, 150, 000 


Among  the  above  countries,  France,  Germany,  and  Spain,  in  an 
average  year,  raise  sufficient  for  home  consumption.  Russia,  Austria- 
Hungary,  Turkey  in  Europe,  Australia,  Canada,  Algiers,  and  Egyi)t 
have  a  surplus  for  .export,  while  Great  Britain  usually  imports  nearly 
100,000,000  bushels. 

the  agricultural  returns  from  Great  Britain  and  Ireland  made  on 
June  4, 1879,  show  a  total  cultivated  are<a  of  31,976,000  acres  in  Great 
Britain,  15,336,000  in  Ireland,  and  125,000  acres  in  the  Isle  of  Man  and 
Channel  Islands.  Thus  for  the  whole  of  the  United  Kingdom  the  cul- 
tivated area  was  in  1879  47,437,0(iO  acres,  exclusive  of  heath  and  mount- 
ain pasture  and  of  woods  and  plantations. 

In  Great  Britain  the  area  returned  as  under  cultivation  has  increased 
by  121,000  acres  since  1878,  and  by  264,000  acres  since  1877,  and  the 
total  increase  since  1869  is  no  less  than  1,637,000  acres.     Of  this 
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itcrease,  ratli^'  more  than  two-thirds,  or  1 ,134,000  acres,  was  in  Eiiglaud, 
^m  in  Wales,  and  275,000  in  Scotland. 

In  Irdaud  the  cultivated  area  shows  a  decrease  of  9,000  acres  since  a 
jm.  The  decrease  in  1878  was  82,000  acres,  and  in  1877  nearly  300,000 
acres.  This  decrease  is  mainly  due  to  much  land  being  classed  as  baiTcn 
lODfiiain-land  which  was  formerly  classed  as  pasture. 

Looking  at  the  details  of  the  various  crops,  it  is  seen  that  the  area 
3Qdar  wheat  in  Great  Britain  in  1879  waa  2,890,000  acres,  being  a  de- 
ereage  of  328,000  acres  from  the  previous  year.  In  Ireland  tiiere  was  a 
findional  increase.  The  wheat  <HX)p  of  the  United  Kingdom  has  de- 
ereased  by  nearly  a  million  of  acres,  or  a  fourth  of  its  area,  since  1869, 
^ben  there  was  3,982,000  acres  under  wheat. 

Barley  has  partly  taken  the  place  of  wheat,  being  this  year  sown  on 
2^,000  acres,  an  increase  of  209,000,  or  nearly  8  per  cent.,  over  1878. 
Oats  were  sown  on  3,998,000  acres  in  the  United  Kingdom,  being  a  de- 
««ase  of  126,000  acres  since  1878.  This  crop  haa  steadily  decluiea  since 
*^  years.  The  large  importations  of  Indian  com  have  doubtless  com- 
peted largely  with  tiie  oat  crop,  and,  therefore,  tended  to  diminish  the 
awadth  sown.  In  the  green  crop  there  is  not  much  variation.  The 
area  planted  in  jwtatoes  shows  an  increase  of  33.000  acres  in  Great 
Bntain  and  a  slight  decrease  in  Ireland ;  tiie  total  area  plxmted  was 
^1,344  acres  in  Great  Britain  and  842,621  in  Ireland. 

In  hve  stock  there  has  been  an  increase  of  horses  and  cattle  and  a 
teease  in  sbeep  and  swine.  The  total  numbers  for  the  United  King- 
dom »e,  horses,  1,955,394 ;  cattle,  9,961,536;  sheep,  32,237,958;  swine, 
y <%1Q6.  Swine  have  decreased  in  number  in  Great  Britain  nearly  16 
percent,  since  1878.  In  Ireland  the  same  proportionate  reduction  has 
^n  place ;  the  cmnpetition  of  American  bacon  is  ih»  main  cause. 

AUSTEALIA, 

^Prom  the  returns  of  Australia  it  appears  that  rather  more  than 
-tSOOjOOO  acres  of  land  are  sown  in  wheat,  being  twice  the  area  sown 
^  years  ago.  The  average  yield  was  about  ten  bushels  per  acre ;  the 
w|e«t  wheat  growing  district  (South  Australia)  has  an  average  of  little 
*Mft  than  seven  bushels  per  acre,  while  New  Zealand  averaged  nearly 
3  Imshels,  and  !New  South  Wales  14|  bushels  per  acre.  Oats  w^e 
crown  on  467,000  acres  and  av^aged  25  bushels  per  ac^e.  Indian  corn 
Hoaly  grown  to  any  ejLtent  in  K^ew  South  Wales,  and  was  1S6,000  acres 
aaisea  and  yielded  32  bushels  per  acre.  Potatoes  were  planted  on 
*fWX)  acres  and  averaged  a  yield  per  acre  of  112  bushels;  in  New  Zeal- 
^d  the  yield  averaged  170  bushels  per  acre.  In  live  stock  thexe  are  in 
Australia  rather  more  than  a  million  of  horses,  7,250,000  cattle,  and 
«,000,<H)O  sheep. 

FRANCE. 

In  France  the  acreage  sown  in  wheat  was,  within  a  small  fraction,  the 
m  as  in  1878,  viz,  17,200,000  acres.  The  yield  per  acre  was  less  than 
^  poor  yield  of  last  year,  and  is  estimated  at  a  fraction  above  13  bushels 
l^acre.  The  total  crop  is  estimated  at  229,000,000  bushels  for  1879; 
^  crop  in  an  average  year  is  280,500,000  bushels,  consequentlv  the  crop 
^  lBi9  fdHs  fllM)rt  of  an  average  60,500,000  bushels,  or  nearly  21  per  cent. 
^Tom  tlie  Bulletin  Statistique  it  appears  that  the  area  planted  in  vine- 
y^f^  in  France  was  greatest  in  1874,  when  it  amounted  to  6,046,820 
**^^  ft  ^urfiice  equal  to  one-fourth  of  the  State  of  Ohio.  There  was  a 
^ual  decline  in  the  area,  caused  by  disease,  till  in  1878  it  was 
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5,200,000  acres.  The  crop  of  1878  was  stated  at  1,286,546,000  gallons, 
being  a  decline  of  202,944,000  gallons  from  the  year  previous,  and  a  de- 
cline of  213,799,000  gallons  from  the  average  of  the  ten  previous  years. 
This  growing  deficit  was  attributed  to  the  appearance  of  the  phylloxera 
and  reappearance  of  the  oidium.  For  the  year  1879,  in  the  absence  of 
offtcial  returns,  it  was  estimated  by  I/Economist  Fran^ais  that  988,000 
acres  had  been  destroyed  and  460,000  acres  seriously  injured  by  the 
phylloxera.  Tlie  crop  was  subjected  to  the  most  unfavorable  atmos- 
pheric conditions,  which,  with  the  ravages  of  the  phylloxera  and  oidium, 
gave  a  return  of  only  678,994,000  gallons,  a  decline  of  nearly  one-half 
Irom  the  crop  of  1878,  and  only  one-third  the  amount  for.  1874. 

AVERAGE  YIELD  PER  ACRE. 

The  following  estimates  of  the  average  yield  per  acre  of  x>rincipal  crops 
were  publw^hed  by  the  int^raational  statistical  congress  iu  France  a  few 
years  since : 


Conn  try. 


JiUSJi. 

fireat  Britain I  29.9 

Austria j  l.'».G  ■ 

HuDgory •  12.  G 

PnMsia I  17.G 

Bavaria \Xi.'i  , 

:Bol0am '  'J7.9 

I'Yance i  17.1  j 

Spain 1  ICl  ' 


Bitsh. 
34.5  ; 
ir».!J 

lac  1 

17.2 
10. 0  ' 
25.4 
15.8  ' 


Bu9h.  i 
3d. 

17.5  I 
14.5 

25.8 

20.9  ; 

35.1  ! 
20.  8  I 
18.4  I 


Bu$h. 
45.9 

BiUih. 

BH9h. 

Biish. 
165.4 
84.2 

157.8 

Lhs, 

19.8 
14.2 
33. 9 

15.6 
17.1  ' 

i3.9 
10.3 

677 

33.2 
4^  5 

25.7 

12.4 
24.9 
19.4 



105. 
191. 

12a 

120. 

J,4W) 
1  177 

25.4 

18.4 
18.1 

972 

SUGAR  CROP  OF  THE  WORLD. 

It  is  estimated  that  the  supply  of  sugar  for  the  world  is  about  5,000,000 
tons.  This  estimate,  of  course,  does  not  include  the  unknown  quantity 
of  China,  which  exports  25,000  tons  annually,  nor  of  similar  countries 
inaccessible  to  investigation;  it  does,  however,  include  British  India, 
which,  although  a  non-exporting  country,  produces  for  home  comsump- 
tion  1,450,000  tons  annually.  The  following  estimate  of  the  crops  of 
the  years  1878  and  1870  gives  the  quantity  produced  in  all  the  i>rinei- 
pal  sugar-prodncing  and  exi>orting  countries: 

BEET-BOOT  SUGAK. 


Country. 


1879-'80,    I    1878-79. 


France 

tons.. 

290,000 
090,000 
360,000 
215,000 
65,000 
25,000 

432,000 

(tcmianv'     -  .  ....        ••        .  .. ....>.••  ...... 

do... 

428. 00(1 

AuHtria-Hun^faxy 

do... 

405,000 

Knssia-Poland. 

do... 

215,00<» 

Beltrium 

do... 

70. 500 

Netherlands  and  otbcrs - 

do... 

30,000 

Total 

1,335.000 

3,572,500 
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Country. 

187»-'80. 

187P-'79. 

CBlltt 

tons... 

635,000 

90,000 
25,000 
40,000 
50,000 
55,  000 
50,000 
60,000 
140,000 
80,000 
180,000 
120,000 
20,000 

r_',ooo 

15,000 
25, 000 
15,000 
.•JO,  000 
1,450,000 
50,000 

645,000 
90,000 

fWtoltieo 

do 

Juuij-a-Hnvti 

do.... 

25, 00<I 
40,000 

MirtiBiq  Of!.'.., 

do.... 

do.... 

.50,000 

Trfaidttdr 

do.... 

57,000 

do.... 

54.000 

DoMKa 

do 

tM),OOG 

ftMfl  (exportA) 

do.... 

lUl,  000 

^av  (exports) 

do.... 

K5,000 

Jsa(cxpoTta) 

do.... 

215, 000 

llttib  (exports) 

do.... 

120,000 

Aistnlia  (exports) 

do.... 

20,000 

^vkh  lAlands  (exports) 

do.... 

12,000 

KOXEXPORTIXO  COUXTHIES. 

^ 

tons... 

15,000 

•«km(rhina 

do.... 

25.000 

iim ::::::::::::::::::::::::: 

do.... 

15,000 

iSSco .,::....::.....:         :....;., 

do.... 

30,000 

iHUahlnduft "  .[      

do..-. 

1,450,000 

SCH  (pTodaoen) 

do.... 

80,000 

Total  C3U1B  sagar. 

3, 132, 000 
1,855,000 

3. 189, 000 

Total  beet  sugar 

1,572,500 

Grandtotal 

4,487,000 

4,721,500 

The  Unitetl  States  proilnce.s  110,000  tons,  of  which  Louisiana  contrib- 
tttea  100,000. 

CONCLUSION. 

In  conclusion  I  would  remark  that  in  addition  to  the  montlily  report  on 
^  a)ndition  of  crops  made  by  this  division  there  have  been  many  in- 
^^gations  and  compilations  made  for  members  of  Congress,  agricult- 
^^\  societies,  and  boards  of  trade,  which,  although  of  a  public  charac- 
t»  and  value,  are  not  published,  for  want  of  space,  in  this  report, 

CHAKLES  WORTHDfGOWN,  • 
Stutistician. 
Bon.  W.  G.  LeDuc, 
Convnmioner, 


REPORT  OF  TPIE  ENTOMOLOGIST. 

.  Sni:  T  have  the  honor  to  submit  the  following  report  of  a  part  of  the 
flivestij]:ations  carried  on  by  the  Entomological  Division  of  the  Depart- 
^t  of  Agricultiu'e  during  the  past  year.  These  researches  have  been 
r^y  as  follows :  The  completing  of  the  investigation  of  insects  in- 
}wious  to  the  cotton-plant,  which  was  begun  in  1878;  the  beginning  of 
^  examination  of  insects  injurious  to  orange  trees ;  and  a  study  of 
^oas  other  insects  of  economic  importance  which  have  been  brought 

f^^  attention  of  the  Department. 

The  work  of  this  year  on  the  cotton-insect  investigation  consisted  of 
J^^^rin^  up  some  obscure  points  in  the  life  history  of  the  cotton-worm 
^^1  boU-worra,  the  conducting  of  an  extensive  series  of  experiments  with 
!f^^os,  and  the  writing  of  a  report  upon  the  whole  investigation,  which 
^"^  been  published. 
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Much  information  has  been  gained  respecting  insects  injurious  to 
orange  trees.  Accounts  of  a  few  of  these  insects  are  included  in  the 
following  report.  But  I  am  able  to  present  at  this  time  only  a  small 
part  of  the  data  which  I  have  collected  on  this  subject,  owing  to  lack  of 
time  for  preparing  the  remainder  for  the  press. 

Accounts  of  many  other  insects  which  have  been  studied  during  the 
year  are  not  included  in  this  report,  as  in  many  instances  it  is  desirable 
that  further  observations  be  made  before  publishing  the  resulte  obtaineil. 

Believing  that  the  work  of  this  Di\ision  should  be  of  a  practical  na- 
ture, I  have,  in  my  investigations,  confined  myself  as  far  as  possible  to 
the  study  of  the  liabits  of  insects  and  to  experiments  with  remedie.SL 
However,  for  the  sake  of  scientific  accuracy,  it  is  necessary  tliat  the  ex- 
act zoological  positLoii  of  the  species  described  should  bo  indicated,  aud 
that  the  new  species  should  be  characterized  in  a  technical  manner. 
This  is  a  work  which  can  be  well  done  only  by  one  who  devotes  his  ex- 
clusive attention  to  the  systematic  study  of  llie  particular  group  of  in- 
sects to  which  the  species  in  question  belongs.  I  have  therefore  invited 
the  aid  of  specialists  in  work  of  this  nature ;  and  in  every  case  tlie  as- 
sistance has  been  promptly  and  cheerfully  rendered,  and  without  peca- 
niajry  recompense. 

In  this  coDuection  I  wish  to  acknowledge  the  aid  of  the  foUowing- 
named  gentlemen :  Mr.  Edward  Burgess,  for  determinations  and  descrip- 
tions of  Diptera;  Mr.  Y.  T.  Chambers,  for  determinations  and  descrip- 
tions of  Tineids ;  Mr.  E.  T.  Oresson,  for  determinations  and  descriptions 
of  Ichneumon  flies ;  Prof.  0.  H.  Femald,  for  determinations  and  descrip- 
tions of  Tortricids ;  Mr.  A.  E.  Grote,  for  determinations  of  Koctuids  5  Dr. 
George  Horn  and  Mr.  Henry  Ulke,  for  determinations  of  Coleoptera ;  Mr. 
L.  O.  Howard,  for  description  of  a  Chalcid;  Mr.  J.  Monell,  for  description 
of  an  Aphid :  Mr.  Edward  Norton,  for  description  of  a  Saw-fly,  and  Dr. 
P.  B.  XJhler  lor  determinations  and  descriptions  of  Hemiptera. 

The  correspondence  of  the  Division  has  continued  to  increase  during 
the  past  year.  Very  many  inquiries  respecting  noxious  insects  and  the 
means  of  preventing  their  ravages  have  been  received  from  all  parts  of 
the  count^.  This  correspondence  has  occupied  much  of  my  own  time 
and  all  that  of  an  assistant.  A  large  part  of  these  inquiries  were  re- 
specting well-known  insects,  and  I  trust  that  in  many  instances  informa- 
tion has  been  given  which  has  materially  aided  our  correspondents  in 
combating  the  pests.  In  other  cases  the  insects  have  proven  to  be  new 
to  science,  or  species  whose  habits  were  unknown.  In  this  way  many 
interesting  and  important  subjects  for  study  have  been  presented. 

Large  additions  have  been  made  to  the  biological  collection  of  the 
Division,  among  which  may  be  mentioned  over  1,600  slides  of  microscop- 
ical insects  and  about  40  cases  of  larger  specimens. 

I  take  pleasure  ia  acknowledging  the  assistance  of  Mr.  L.  O.  Howard 
in  the  preparation  of  this  report,  and  in  the  general  work  of  the  Di- 
vision ;  also  the  aid  of  Mr.  Th.  Pergande  in  the  care  of  the  insects  bred 
in  my  office,  and  in  making  biological  notes  upon  them.  The  origiual 
figures  illustrating  this  repwt  Lave  been  drawn  from  nature  by  Mr. 
George  Marx. 

Eespectfully  submitted  June  30, 1880. 

J.  HENEY  COMSTOCK, 

Hon.  WiLLTAM  G.  Le  Due, 

CommssiQner  0/  Agrwulture. 
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THE  AE^klY-WORM. 
{Heliophila  {Leucanm)  unipuneta  Hawortli.) 
Order  Lepidoptera  ;  family  NocrurDAE. 

£«dBg  the  leftTM  and  beads  of  the  different  graises  and  cereals,  a  worm  1\  inches 
long,  km^tudinally  striped  with  bUck,  yellow,  and  green,  appear) ug  in  imuienaa 
BmnbezSy  and  keeping  together  in  a  more  or  losa  compact  hody  when  advancing 
from  one  field  to  anotner. 

Becent  inqniries  fix)m  many  Rections  of  tbe  conntry  concoming  thia 
edebrated  -pest  hare  called  to  our  attention  tbe  fact  that,  althoagh  it 
hu  been  thoronghly  discussed  by  several  State  entomologists,  the  re- 
ports of  the  Department  of  Agriculture  have  never  contained  more  than 
»mere  xMkseing  notice  of  its  injuries.  Since  the  writings  of  the  authors 
leSared  to  are  accessible  to  but  few  farmers  residing  outside  of  the 
Stetes  iF-hich  published  them,  it  seems  advisable  to  introduce  here  a 
aeriew  of  tixe  present  knowledge  ooncemiug  this  insect.* 

Aa  to  tihe  past  history  of  the  army-wonn,  it  will  suffice  to  state  briefly 
tet  it  has  been  known  in  this  country  since  1743 ;  that  it  is  impossible 
to  say  whether  it  is  an  indigene  or  whether  it  has  been  introduced 
from  Europe;  that  it  is  known  in  almost  every  part  of  the  world;  and 
tiot  Its  natural  history  first  began  to  be  studied  in  this  country  after 
ibegreat  army-worm  year  of  1861. 

2%e  adntt  imeot  is  a  night-flying  moth  of  a  dull  brown  color,  maiked 
in  the  center  of  each  forewing  with  a  distinct  white  spot,  and  with  an 
ezpaiDse  of  wing  of  about  45*°*  (a  little  over  an  inch  and  three-quart^^). 
Pi|.2, 

The  egg  is  white  and  almost  spherical.  Its  average  is  .6°™  (.023  inch). 
Bie  perfect  outline  is  sometimes  lost  from  the  gummy  substance  which 
covers  it  and  which  holds  it  in  place.  The  moth  deposits  her  eggs  in 
the  ftlds  of  grass  or  grain,  always  concealing  them  from  sight  by  push- 
mg  th^n  down  into  &e  unfolded  portion  of  the  leaf,  or  by  cementing 
the  edges  of  the  leaf  together  over  them.  Sometimes,  however,  they 
are  laid  in  a  partial  fold  and  remain  perfectly  exx>osed  to  view.  (PI.  I, 
tg.  1.)  The  eggs  are  laid  singly  or  in  rows  which  sometimes  contain  as 
mmj  as  fifteen  or  twenty. 

ne  larva^  or  worm^  when  full  grown,  is  38""  (1 J  inch)  in  lengfli. 
(PL  I,  fig.  3.)  During  this  stage — whicn  lasts  from  fifteen  to  thirty 
days — tiie  worm  casts  its  skin  five  times.  Its  body  color  is  pale  green, 
dearly  seen  only  on  the  ventral  surface,  varied  elsewhere  with  longi- 
tudinal stripes  of  yellow,  gray,  and  black,  tbe  gray  often  so  closely 
dotted  with  black  as  to  become  dusky.  The  general  arrangement  ol 
the  istxipes  is  as  follows :  The  entire  baek  is  occupied  by  a  broad  black 
or  dusky  band,  deepest  at  the  middle  and  along  each  margin.  On  each 
flank  is  a  series  of  stripes,  consisting  of  a  median  black  or  dusky  band, 
(HI  each  side  of  which  is  a  greenish  or  yellow  strijMi  of  equal  width,  mar- 
gined on  either  hand  with  <lingy  white  tliat  is  set  off  by  a  mere  line  of 
dark.  Down  the  middle  of  the  back  is  an  intorruptwl  iiairow  white 
line,  often  clearlj^  seen  only  near  the  head. 

•The  hest  ar<icle«  which  have  been  written  concerning  ilR  life  history  are  those  of 
Ktch  (Sixth  N.  Y.  Rept.»  p.  113),  Eiley  (Eighth  MisHonn  Rn>t.,  p.  5i2),  and  Packard 
(Beport  on  the  Rocky  Mountain  Locnst  and  other  In«*ct«  now  injnriup:  or  likely  to 
aim  field  and  garden  crops.    From  iha  Xiuth  Ann.  Kept.  U.  S.  Oeol.  £  Geog-  Surr. 
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The  habits  of  the  worms  are  somewhat  Uke  those  of  their  relatives, 
the  cut- worms,  in  that  they  feed  chiefly  at  night.  During  the  heat  of 
the  day  they  hide  under  sticks,  stones,  or  other  rubbish,  though,  when 
occurring  in  great  numbers,  they  often  eat  during  the  entire  day  or  dis- 
appear only  for  a  few  hours.  When  migrating  from  an  eaten  fleld  to  a 
new  one  they  have  the  habit  of  going  together  and  nearly  always  in  the 
same  direction,  which  has  given  them  their  popular  name  of  "  army- 
worm.''  Tlieir  food  plants  are  naturally  the  grasses  and  grains.  Dur- 
ing the  present  season  they  have  usually  appeared  first  in  fields  of 
wheat,  0(*casionally  in  timothy  and  blue  gralss,  seldom  in  any  other  cul- 
tivated crop.  When  on  the  march  they  attack  preferably  the  cereaJs, 
timothy,  blue  grass,  and  com.  Many  other  plants  are  eaten  to  a  small 
extent.  Shoitly  after  the  last  njoult  the  worm  burrows  just  beneath 
the  surfaexi  of  the  ground,  and  transforms  to  a  pupa  in  the  cell  thus 
formed. 

Tlie  pupa  is  dark  brown  in  color  and  is  from  18  to  20""  (three-quarters 
of  an  inch)  in  length.    Its  shape  is  shown  in  PI.  I,  ^g.  1. 

The  number  of  generations  in  a  season  varies  greatly  with  the  climate. 
It  has  always  been  supposed  that  there  is  but  one  in  the  Northern 
States,  but  there  will  probably  be  two  on  Long  Island  this  year,  as  moths 
are  now  (June  21, 1880)  emerging  from  pupae  collected  there  a  few  days 
ago.  Professors  (Chomas  and  French  state  that  there  are  normally  two 
broods  in  Northern  Illinois,  and  probably  three  in  the  more  southern 
portions  of  that  State.  Professor  Eiley  has  demonstrated  two  broods 
normally  and  three  broods  exceptionally  in  the  latitude  of  Saint  Louis. 
Farther  south,  during  winters  of  unusual  mildness,  a  succession  of 
l)roods  is  kept  up  through  the  entire  year.  During  the  present  winter 
(1879-'80)  we  have  received  full-grown  worms  with  accounts  of  damage 
to  winter  grain  in  the  months  of  December,  January^  and  February 
from  localities  as  far  north  as  Union  County^  South  Oarolma,  and  Marion 
County,  Tennessee.  Ordinarily,  however,  m  these  States,  and  always 
ferther  north,  the  insect  Hes  dormant  through  the  winter  months. 

Concerning  ilie  hibernation  of  the  army  worm  writers  have  long  differed. 
We  can  now  safely  state  that  it  hibernates  both  in  the  moth  and  chrys- 
alis states,  the  former  being  more  common  in  the  southern  part  of  the 
country  and  the  latter  in  the  northern  regions.*    There  is  also  a  possi- 

*  Since  the  days  of  Walsh,  no  one  lias  strongly  npheld  the  probability  of  an  exten- 
sive hibernation  of  the  eggs.  We  may  briefly  state  the  arguments  which  have  been 
advanced  in  favor  of  hibernation  in  each  stage  as  follows : 

Egg  hihematian, — In  fields  which  have  been  burned  over  in  fall  or  winter  the  worm 
does  not  appear  the  following  year.  (Many  cases  cited  by  Walsh  and  Riley.)  Walsh 
(Prairio  Farmer,  1861)  states  an  instance  where  one-half  of  an  infested  field  was  burned 
over  and  the  other  half  not.  The  succeeding  year  the  Ifdmed  half  was  free  from  wornLs 
and  the  other  was  infested.  Against  this  argument  Thomas  {Ibid,)  urges  that  the 
moths  appear  in  early  spring  and  oviposit  on  old  grass  stubs  before  the  young  grass 
has  grown ;  naturaUy,  therefore,  where  the  old  grass  has  been  destroyed  they  will 
not  lay  their  eggs.  Riley  cites  the  Wisconsin  fires  of  1871,  which  occurred  in  Oc- 
tober, notwithstanding  wliich  the  worms  were  very  abundant  the  succeeding  year  in 
the  same  localities. 

Larval  hibernation. — ^All  European  species  otLeucania,  so  far  as  known,  hibernate  as 
larvae.  Many  allied  cut- worms  hibernate  in  this  state.  Against  such  hibernation 
Riley  urges  that,  instead  of  wet  springs  being  favorable  to  increase  (as  has  been  sup- 
posed to  be  the  case),  were  there  an  extensive  larval  hibernation*  such  weather  would 
be  the  most  unfavorable,  as  the  overflowing  of  swamp  land  would  drown  them. 

Pupal  hibernation, — Moths  are  found  in  early  spring  in  such,  fresh  condition,  with 
wings  so  soft  that  they  have  evidently  just  emerged  from  their  pupal  cases.  Mr.  Meske, 
of  Albany,  N.  Y.,  once  found  a  chrysalis  in  May,  from  which  a  true  army -worm  moth 
issued,  the  date  being  so  early  as  to  preclude  the  possibility  of  a  brood  having  already 
been  generated.  Professor  Riley  urges  the  instance  of  the  Wisconsin  fiires  in  favor  of 
this  method  of  hibernation.    Many  allied  Noctuids  are  known  to  hibernate  in  this  form. 
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baity  tliat  the  full-grown  worms  hibernate  more  or  less  frequently.  In 
dther  case,  as  soon  as  the  weather  becomes  warm  in  spring  the  moths 
emerge  either  from  their  pupal  cases  or  their  hibernating  quarters,  and 
^y  their  eggs  as  before  described.  The  duration  of  the  egg  state  is 
from  eight  to  ten  days.  We  found  the  newly  hatched  larvae  in  Wash- 
iBgton  on  the  13th  of  May,  1879. 

llie  natural  habitat  of  the  army  worm  was  stated  by  Dr.  Fitch  to  be 
*in  the  'wild  grass  of  wet  spot«,  in  swamps  and  on  the  border  of  marshes," 
3Dd  in  this  statement  he  has  been  followed  by  nearly  all  succeeding 
writes.     The  question  then  naturally  arises,  What  is  the  cause  of  these 
radden  and  extensive  periodical  visitations  to  cultivated  crops  ?    Br. 
Fitch  observed  that  the  year  18G1  was  very  wet,  while  that  of  1860  had 
been  extremely  dry.    On  examining  the  records  he  found  that  in  pre- 
vious worm  years  the  season  in  which  the  worms  appeared  was  wet, 
Tbile  the  prci^ing  year  was  dry.    He  therefore  proposed  the  theory 
that  in  a  dry  season  this  insect,  having  an  unlimited  extent  of  feeding 
range,  becomes  greatly  multiplied,  "  and  when  it  is  thus  multiplied,  a  wet 
season  and  overflowed  swamps  drive  it  out  from  its  lurking  place,  in 
doeks^  alighting  here  and  there  over  the  country.    But  on  being  thus 
lusticated,  it  fiids  our  arable  lands  too  dry  for  it,  and  immediately  on 
aataring  and  getting  its  wings  again  it  flies  back  to  the  swamps,  whereby 
it  happens  that  we  see  no  more  of  it."    Professor  Kiley  adopted  this 
^leory,  and  showed  that  the  conditions  in  1869  and  1875  (two  marked 
aoDy  worm  years)  coincided  with  those  mentioned  by  Fitch. 

0  HOW  TO  DESTBOY  THE  PEST. 

Remedies. — ^If  the  theory  just  quoted  be  true,  the  best  means  of  pre- 
Tenting  the  occurrence  of  this  pest  in  cultivated  fields  will  be  to  keep 
iratch  of  any  extensive  tracts  of  low  land  which  may  be  in  the  neigh- 
borhood, and  if  army  worms  are  discovered  destroy  them  either  by 
boming  over  the  land,  if  possible,  or  by  poisoning  with  arsenic,  Paris 
green,  or  London  purple,  or  by  any  other  means  of  which  the  local  con- 
ditions Tvill  admit.  In  fact  it  would  be  well  to  bum  over  all  the  low  land 
ia  the  vicinity  each  winter,  thus  destroying  the  hibernating  insects. 

I  do  not  feel  implicit  confidence,  however,  in  the  above  theory,  as  I 
have  observed  the  army  worms  feeding  in  small  numbers  in  meadows 
on  high  lands,  when  their  presence  there  could  not  be  explained  by  the 
reasons  given.  Moreover,  from  what  data  I  have  been  able  to  obtain 
while  preparing  this  article,  it  appears  that  the  present  season  has  not 
been  a  wet  one  in  those  localities  in  which  the  army  worm  has  appeared, 
thns  foiling  to  confirm  the  theory.  It  is  worthy  of  note,  however,  that 
in  most  instances  the  localities  infested  by  the  worm  this  year  are  in  the 
vicinity  of  extensive  tracts  of  low  lands.  I  am  carefully  collecting  evi- 
dence on  these  points  and  will  publish  the  results  as  soon  as  practicable. 

In  case  the  worms  do  appear  in  cultivated  lands  the  best  plan  of  ac- 
tion to  follow  is  to  prevent  the  spreading  of  the  insect.  This  may  bo 
done  by  destroying  them  or  by  confining  Siem  to  the  fields  in  which  they 
appear.  The  best  methods  of  destroying  them  are  by  crushing  with 
ToUersor  by  poisoning  with  arsenic,  Paris  green,  or  London  purple.  Either 
of  these  substances  can  be  api)lied  rapidly  by  mixing  with  ^^'ater  and 

Hibernation  as  mo/ft*.— Of  this  there  can  be  no  doubt,  Sppcimeua  have  been  received 
at  this  department  from  Texas,  Alabama,  and  Georgia  all  through  the  winter.  **  Some 
qteeimens  captured  in  the  spring  in  Southern  Illinois  have  a  battered  and  weather- 
worn appearance."  (Frencli.)  Mr.  Strecker  has  found  the  moth  liibomating  in  Feb- 
nacy  si  Beading,  Pa.,  and  Mr.  Mann  has  also  found  it  at  Cambridge,  Ma^, 
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using  a  fountain  pump  or  garden  syringe.  In  raany  instances,  howeTer, 
these  remedies  are  impracticable,  for  fi'equently  the  worms  appear  in 
a  field  of  grain  ho  late  in  the  seasou  that  the  crop  is  only  partially  dG- 
6;troyed.  In  some  instances  only  the  leaves  and  beards  of  the  grain  arc 
eaten  by  tlif  worms,  the  straw  and  heads  being  too  mature  to  be  relishe<l 
by  them.  In  such  cases  the  destruction  of  the  crop  by  the  use  of  roUers 
or  poisons  would  })o  an  expensive  method  of  fighting  the  pest.  And, 
too,  the  use  of  rollers  often  proves  less  eflfectual  than  would  be  expected. 
If  the  soil  ]»e  rough  it  is  obvious  that  many  worms  would  escape ;  'and 
it  was  found  by  experiment  on  Long  Island  this  year  that  even  when 
the  surface  was  level  the  roUei^s  became  partially  covered  with  masses 
of  tenacious  mud,  composed  of  earth  and  the  juices  of  the  crushed 
worms,  80  that  the  efl'ect  was  much  the  same  as  though  the  ground  had 
been  uneven. 

When  thes(i,  remedies  prove  impracticable  the  second  line  of  defense 
remains,  and  if  well  canied  out  the  result  will  not  merely  be  the  confin- 
ing of  the  worms  to  the  fields  in  which  they  appear,  but  the  destruction 
of  them  also  when  they  attempt  to  migrate  to  other  fields.  This  is  done 
by  the  means  of  ditches  and  pits  dug  around  the  infested  field  or  that 
to  be  protected.  The  ditches  can  be  made  quite  rapidly.  First  plow  a 
furrow  with  the  " land  side"  next  to  the  field  to  be  protected,  and  then 
with  a  spade  make  this  side  of  the  furrow  vertical,  or,  if  the  soU  be  com- 
pact enough  to  admit  of  it,  overhanging.  When  the  ditch  is  completed, 
holes  should  be  dug  in  it  from  1  foot  to  18  inches  deep  and  from  20  to 
30  feet  apart.  The  sides  of  these  holes  should  also  be  vertical,  or,  if  pos- 
sible, overhanging.  The  worms,  unable  to  climb  up  the  #rtical  side  of 
the  ditch,  wUl  crawl  along  the  bottom  of  it  and  fall  into  the  holes,  where 
they  wiU  soon  perish.  Where  the  sod  is  sandy,  so  that  the  ditch  cannot 
be  made  with  a  vertical  side,  it  should  be  dug  deeper  than  in  other  cases, 
and  the  side  matle  as  nearly  perpendicular  as  possible,  so  that  when  the 
worms  attempt  to  crawl  up  it  the  sand  will  crumble  beneath  them  and 
cause  them  to  fall  back  again.  The  soil  can  be  kept  friable  by  drawing 
a  bundle  of  brush  along  the  ditch,  or  by  burning  straw  in  it. 

The  degree  of  success  and  the  amount  of  labor  attending  the  use  of 
this  method  of  defense  depend  upon  the  promptness  with  which  it  is 
adopted.  If  a  close  watoh  be  kept  of  the  grain  fields  and  meadows 
durmg  late  spring  and  early  summer,  the  presence  of  the  worms  can  be 
detected  before  they  begin  to  migrate.  It  will  then  be  only  necessary  to 
inclose,  by  means  of  ditches,  those  parts  of  the  fields  in  which  the  worms 
are  found ;  and  frequently  these  localities  are  very  limited.  But  if  the 
work  be  delayed  until  later  in  the  season,  after  the  worms  have  begun 
to  migrate,  it  will  be  found  difficult  to  confine  them,  and  it  will  prob- 
ably he  necessary  instead  of  this  to  surround  by  ditches  the  fields  to  be 
protected,  especially  any  fields  of  corn  that  may  be  in  the  vicinity  of  the 
infested  district. 

Numerous  other  remedies  have  been  proposed,  but  we  know  of  none 
which  are  practicable,  except  on  a  small  scale  or  under  especially  favor- 
able conditions. 

The  parasites  of  the  army  worm  are  very  numerous,  and  benefit  the 
farmer  to  an  almost  incalculable  extent.  By  far  the  most  abundant  is 
the  red-tailed  Tachina  fly  {Nemoraea  leucaniae,  Kirkp.).  This  insect, 
shown  at  PI.  I,  fig.  2,  has  much  the  appearance  of  the  ordinary  house- 
fly, and  is  usually  found  in  immense  numbers  wherever  the  army  worm 
abounds,  'i  he  natural  but  interesting  mistake  has  been  made  by  some 
of  our  correspondents  of  considering  the  red-tailed  Tachina  as  the 
progenitor  of  the  army  worm.    The  eggs  of  this  T^hina  are  white^     ♦ 
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97al,  and  smooth,  and  are  usually  laid  upon  the  anterior  part  of  the 
m^nn.  Occasionally  as  many  as  eighteen  eggs  are  laid  on  a  single 
wmin,  but  tlie  average  number  is  about  five.  These  eggs  are  so  inge- 
Eioiisiy  placed  that  the  worm  can  by  no  possibility  reach  them  with  its 
iawd  or  get  rid  of  them  in  any  other  way.  Mr.  Howard  says  that  he  has 
searched  for  hours  in  a  field  infested  with  army  worms  without  finding 
a  sin  jrle  fiill-ii^own  worm  which  did  not  carry  one  or  more  of  these  eggs 
upon  its  back.  The  general  habits  of  the  Tachiua  flies  have  been  given 
33drr  the  head  of  the  parasites  on  the  cotton  worm,  and  further  elab- 
eradon  will  be  unnecessary.  The  abundance  of  this  and  other  parasites 
partially  explains  the  periodicity  of  the  army- worm  attacks. 

Another  Tachina  {Exorista  flavicauda)^  similar  to  the  red-tail,  has  been 
described  by  Riley.  Walsh  described  three  species  of  hymenopteroua 
pdkrasites  trpon  the  army  worm :  the  Militaiy  Microgaster  (Micropaster 
9iliUiris)y  the  Glassy  Mesochoms  {Mesochorus  ttitreus)^  and  the  Dimin- 
iibed  Pezotnachus  (Pez(ytnachu8  mi7wnus).  Ophion purgatuSj  a  large  ich- 
Mnmon,  'WBA  rearea  from  the  anny  worm  by  Mr.  Shurtleff,  and  Dr.  Fitch 
dncribes  another  species  as  Ichneumon  lencaniae. 

In  addition  to  these  true  j^arasites,  the  army  worm  is  attacked  by 
aany  predaceous  insects  and  by  insectivorous  birds.  We  have  noticed, 
moreover,  many  8X)ecimens  covered  with  a  mite  similar  to  Uropoda  amer- 
iotma,  which  has  proved  so  destructive  to  the  Colorado  potato  beetle. 
Ibc  foHowing-named  ground  beetles  are  commonly  fonnd  preying  on  the 
srmv  woirm:  Calosoma  calidum^  G,  scrutator ^  Harpalus  caligitioauiy  and 
Parimachus  eUmgatus.  The  first  three  of  these  are  figured  fiirther  on  as 
e&emies  of  the  cotton  worm.  Ants  aie  also  very  efficient  enemies  of  the 
smy  worm. 

THE  DESTEUCTIVB  LEAF  HOPPER. 

Cicadula  exitiosa  Uhler  [new  speciesj. 
Order  Homopteba,  family  Tettigonidab. 

TwBeixai^  the  baMi  of  the  outer  leaves  of  winter  wheat,  cautting  thorn  to  tarn  yellow 
and  die,  a  amaU,  active,  fiying  and  jamplng  brownish  leaf  hopper,  occasionally  ap- 
pead&g  in  immense  numbers. 

Dttring  the  pa^t  winter  much  damage  has  been  done  to  the  winter 
min  in  Western  South  Carolina  and  in  the  borders  of  the  sorronnding 
States  by  the  above-named  insect.  Beports  from  Mecklenburgh  County, 
VotQi  Carolina,  York,  Abbeville,  Union,  and  Laurens  Counties,  Soutii 
GftTolina*  and  Catoosa  County,  Georgia,  state  that  these  leaf-hoppers 
appearea  in  immense  numbers  and  did  great  injury  to  the  crops. 

This  apx)earance,  although  phenomenal,  was  not  unprecedented,  In- 
seets  of  tiie  same  sub-family  (Jassidae)  have  long  been  injurious  to  the 
wheat  crop  in  parts  of  Europe.  In  this  country  an  allied  species  was 
reported  in  the  spring  of  1875  as  doing  much  damage  to  the  meadows  of 
oertaiii  imrts  of  Illinois,  and  during  the  winter  of  1876  the  winter  grain 
in  parts  of  Texas  is  said  to  have  been  much  injured  by  one  or  more 
species  of  Jassid.  The  species  under  consideration  was  identified  by 
Professor  Uhler,  who  has  collected  specimens  of  it  in  various  parts  of 
Maryland  and  at  Denver,  Col.,  and  has  received  specimens  collected  in 
Texas,  Florida,  and  North  Carolina. 

The  destructive  leaf-hopper  is  a  small  active  brownish  flying  insect, 
measuring  with  its  wings  folded  about  5«>°»  (.195  inch)  in  length.  Its 
general  rtiape  is  well  indicated  by  figure  4,  PL  L  It  is  very  quick,  a 
good  flyer,  and  a  great  jumper. 
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So  many  alarming  reports  were  received  during  the  course  of  the  win- 
ter as  to  the  extent  of  damage,  that  it  was  deemed  necessary  for  me  to 
visit  the  infested  locality,  which  was  accordingly  done  on  my  return  irom 
Florida  about  the  first  or  March.  In  company  with  Mr.  C.  E.  Jones,  of 
the  Charlotte  Observer^  I  inspected  several  fields  in  the  vicinity  of 
Charlotte,  North  Carohna,  and  found  that  the  accounts  had  not  been 
exaggerated.  In  one  infested  field  of  10  acres,  belonging  to  Mr.  Geo. 
Eong,  there  was  hardly  one  plant  left  to  each  square  r^  of  ground. 
The  diseased  appearance  most  common  in  the  wheat  fields  was  a  wilting 
of  the  outer  leaves  of  the  plant.  Professor  Uhler  informs  me  that  the 
customary  method  of  injuring  grass  or  grain  is  to  pierce  and  suck  the 
juices  fix>m  the  midrib  of  the  1^^  and  this  method  of  work  I  have  been 
able  to  confirm  by  an  examination  of  leaves  taken  from  the  infested 
wheat.  In  a  few  cases  I  found  the  wilted  leaves  nearly  cut  off  at  the 
base;  this  must  have  been  done  by  some  other  insect. 

In  the  wheat  fields  of  Mr.  W.  W.  Eankin  the  leaf-hoppers  were  at 
work  in  large  numbers.  There  was  observable  on  this  plantation  a 
most  exact  line  between  the  eat^n  and  the  uneaten  portions.  Instead 
of  spreading  themselves  indiscriminately  over  the  field,  or  half  eating  a 
patch  here  and  there,  they  ate  the  wheat  down  to  the  ground  as  they 
progressed.  In  an  eight-acre  field  six  and  one-half  acres  were  utterly 
destroyed,  while  on  the  remaining  acre  and  a  half  the  crop  was  almost 
uninjured.  It  was,  however,  being  rapidly  destroyed.  Here  was  ap- 
parently a  good  opportunity  to  watch  them  at  their  work,  but  it  was 
impossible  to  do  much  on  account  of  their  extreme  shyness,  as  they 
would  fly  upon  the  least  disturbance.  Professor  Uhler  has  observed 
them  about  the  time  of  oviposition  resting  on  the  midrib  of  a  blade  of 
grass  or  grain,  with  the  head  pointed  towards  the  base  of  the  leaf.  The 
eggs  are  usually  laid  in  the  stems  of  grasses  near  the  ground,  judging 
from  the  known  habits  of  allied  species.  The  young  hoppers  when 
hatched  are  of  almost  precisely  the  same  Appearance  as  the  old  ones, 
except  that  they  lack  the  wings.  The  time  occupied  in  attaining  full 
growth  probably  does  not  exceed  a  month,  so  that  there  are  several 
broods  a  year. 

Many  erroneous  opinions  were  given  concerning  the  nature  of  this 
insect.  Many  considered  it  to  be  some  form  of  the  Hessian  fly.  Others, 
without  attempting  to  name  it,  called  it  the  fly  of  the  maggot,  which 
lives  near  the  roots  of  the  wheat  I  was  also  informed  by  Mr.  Jones 
that  a  theory  was  prevalent  to  the  effect  that  the  leaf-hoppers  had 
spread  from  the  cotton  fields  from  the  fact  that  similar  insects  were 
found  in  the  dried  cotton  bolls.  An  examination,  however,  showed  the 
cotton-boll  insects  to  be  a  Psocus^  often  found  in  such  situations,  and 
which  belongs  to  an  entirely  different  Order  Irom  the  leaf  hoppers,  the 
Ifeuroptera. 

The  great  damage  done  the  past  winter  was  probably  a  result  of  the 
extreme  mildness  of  the  weather.  Under  ordinary  circumstances  the 
leaf-hoppers  are  kept  in  winter  quarters  and  many  are  killed  by  coW 
weather.  The  present  winter  has  been  so  warm,  however,  that  they  have 
been  able  to  feed  and  reproduce  continually.  Moreover,  the  crops  being 
in  a  young  and  tender  condition,  the  efiect  of  the  work  of  the  hoppers 
was  infinitely  more  marked  than  it  could  ever  be  at  any  o^her  season 
of  the  year.  Under  the  ordinary  conditions,  then,  of  a  moderately  cold 
■winter  the  ravages  of  this  pest  are  not  to  be  feared. 

From  our  present  knowledge  of  the  habits  of  the  leaf-hoppers,  their 
injuries  in  mild  winters  in  the  more  southern  portions  of  the  wheat  belt 
will  be  very  diflicult  to  control.    The  only  remedy  which  I  have  beeu 
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able  to  snjr^est  in  answer  to  tlio  iir^ont  inquiries  of  the  Soutli  Carolina 
fmners  lius  been  that  used  for  the  destruction  of  the  allied  leaf-hoppers 
'•n  the  ^rape  vine,  namely,  currying  lighted  torches  through  the  infested 
ields  at  uijjlit,  or  building  bontires  at  different  ])oints.  These  insects 
are  readily  attracted  by  light,  and  great  number  ^^iU  without  doubt  be 
tiestroyecl.  One  or  another  of  the  trap  lanterns  mentioned  in  that  part 
i»f  this  report  relating  to  the  cotton  worm  could  without  much  doubt  be 
E?ecl  to  advantage  if  a  number  were  mounted  on  posts  in  different  parts 
of  the  fields. 

A  green  leaf-hopper  somewhat  larger  in  size  has  recently  been  received 
from  Laurens,  S.  0.,  with  an  account  of  its  injuries  similar  to  those  given 
of  the  destructive  leaf  hopper.  It  was  identified  by  Professor  Ubler  as 
the  DiedrocepMla  fiaviceps  of  Eiley,  a  species  which  did  much  injury  to 
pain  in  Texas  in  i876. 

DESCRIPTIVE. 
ClCADULA   EXtTIO&A  UhlCF  (d.  sp.). 

Long  Bubfosiforui,  eronnd  color  pale  testaceous,  polUbed  above,  but  dnn  beueatb-; 
dK  npper  sarface  of  toe  abdomen  black,  excepting  tbe  latin-al  and  biud  margiusof  the 
Kgmeirts.  Face  yeUow,  crossed  on  each  wide  by  a  serksof  sleuder,  brown,  curved 
HDes,  the  outer  ch«'eks  with  two  long  brown  spots,  and  the  forehead  with  a  roundish, 
black  ?pot  eacb  side  of  the  middle,  exterior  to  which  the  reddish-browu  ocelli  are  seen 
aert  the  sutare,  and  below  the  latter  is  a  small,  brown  spot  of  about  their  size ;  in  the 
niddle  Ijs  nsaaUy  a  BfflaH  brown  dot.  The  vertex  is  arcuated;  with  the  tip  a  little 
ttgolar,  the  surface  on  the  |JOsierior  half  transversely  depressed,  and  marked  with  a 
earred,  browu,  transverse  cloud,  which  has  two  blackish  dots  Inst  behind  it,  a  small 
•pot  Dear  each  outer  angle,  and  a  slender  streak  along  the  middle:  any  one,  or  several, 
of  these  are  sometimes  absent.  Pronotum  with  a  whitish  line  in  the  mid<lle  aod  a 
sbort  oblique  one  each  side ;  anteriorly  is  a  strongly  curved  series  of  longish  brown 
4©te,  and  on  the  posterior  half  occasionally  a  few  oliscure,  clondy  marks.  8cutellum 
with  a  pale  line  on  the  middle  running  through  a  brown  spot,  or  only  a  faint  cloud 
i&stead :  each  side,  basally,  with  a  whitish  oblitine  line,  and  near  each  basal  angle  Ih 
1  deltoid  brown  mark  or  line.  Uemelytra  translucent,  or  faintly  tinged  with  brown, 
Barrow,  moderately  valvate ;  the  costal  nervule  pale,  moderately  curved ;  the  other 
armies  brown  ;  those  of  the  clavis  and  its  margins  very  much  thickened,  and  somc- 
times  tingetl  around  with  brownish  clondingH.  A  few  specimens  show  pale  interrup- 
dons  near  the  middle  of  the  discoidal  nervules.  Wings  milky  or  almost  transparent 
vkitish.  Legs  pal©  yellow,  with  the  knees  and  tarsi  occasionally  brownish.  Sternum 
aad  base  of  venter  black. 

Length  of  body,  SMi"*"^;  to  tip  of  wings,  4|-oi"'"' ;  width  of  pronotum,  l^lf"™. 

This  doftcription  was  tumished  to  the  American  Entomologist  at  the  same  time  that 
it  was  sent  for  publication  in  this  report,  and  appeared  in  No.  3,  V«il.  Ill,  of  that 
>«rDal.  The  species  then  dates  from  the  publication  of  that  number  rather  than  from 
the  time  of  publication  of  this  report. 

THE  CLOVER  SEED  MIDGE. 

(Cecidomyia  IcgunienicoJa  Liutuer.) 

Order  Dipteua,  familj-  Cecidomyidae. 

ADDITIONAL  PACTS  CONCBKNING  ITS  NATURAL  HISTORY. 

Eating  out  the  contents  of  the  seed  vessel  of  i-ed  and  white  clover,  and  afterwarda 
dropping  to  the  ground  to  transform,  a  minute  oval,  orange-colored  maggot. 

In  the  last  annual  report  of  this  department.  Professor  Kiley,  then 
aitomolocdst,  made  mention  of  the  extensive  injuries  of  this  insect  in 
various  parts  of  New  York  State,  and  gave  a  short  review  of  the  facts 
which  were  known  concerning  its  natuiiil  history,  accompanying  it  with 
Ulafttrations  of  the  larva  and  adult.  Mr.  Lintner,  in  the  Canadian  En- 
tomologist for  July,  1879,  gave  a  few  additional  facts  on  classification 
and  geographical  distribution.  The  manner  in  which  the  former  article 
13  Aa 
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has  been  copied  fnv  and  wide  by  the  agricultural  press  suflSeiently  indi- 
cates tiie  general  interest  taken  in  this  important'  insect  The  >tu<Ue« 
of  the  past  season  have  resulted  in  the  discovery  of  several  new  facta  of 
interest,  which  we  here  give. 

Oeographical  ^t«tri6«<ton.— The  midge  has  been  reported  from  nearly 
eveiy  section  of  Kew  York  State,  and  Mr.  Lintner  has  collected  speci- 
mens on  Mount  Equinox,  Vermont.  It  will  undoubtedly  be  found  in 
all  the  neighboring  States.  During  the  past  summer  clover  in  the  Die- 
trict  of  Columbia  and  across  the  river  in  Virginia  has  been  sadly  dam- 
aged by  this  insect,  and  specimens  were  collected  in  the  southern  part 
of  the  State  close  to  the  North  Carolina  border-line,  in  the  latter  part  of 
May,  by  Mr.  Howard. 

Food  planta.-^hx  addition  to  destroying  the  seed  of  the  red  clover 
(TrifoUum  pratense)  the  larvae  of  0.  legumenicola  have  been  found  iu 
considerable  numbers  in  the  heads  of  the  common  white  clover  (T. 
repens)  upon  the  department  grounds  in  Washington. 

Tlw  eggs.-^^o  observations  have  heretofore  been  made  npon  the 
eggs  of  this  insect,  the  last  report  of  this  department  simply  containing 
the  c«»njecture  that  they  would  prove  similar  to  those  of  the  Hessian  fly 
and  wheat  midge.  During  the  month  of  September  last  the  midgea 
were  observed  copulating  and  the  females  afterwards  laying  their  egga. 
The  eggs  are  so  small  that  it  is  almost  impossible  to  see  them  with  ttie 
naked  eye.  Their  average  length  is  .27"»  (.OX  inch.)  They  are  e^ 
long  oval  in  shape,  their  length  being  three  times  their  breadth,  and 
one  end  is  slightly  larger  than  the  other.  The  general  color  is  pale  yel- 
low, and  an  orange  streak  is  more  or  less  evident,  according  to  the  age 
of  the  embryo.    The  chorion  is  transparent  and  polished. 

The  female  iu  depositing  her  eggs  simply  pushes  them  down  between 
the  hairs  which  surround  the  seed  capsule  of  the  yet  undeveloped 
florets.  They  do  not  appear  to  be  glued  to  the  hairs  nor  are  they 
inserted  into  the  skin  of  the  capsule,  and  I  have  never  seen  them  pushed 
into  the  closed  florets.  After  the  larvae  hatch,  they  have  to  work  their 
way  to  the  seed  through  the  mouth  of  the  flower.  The  eggs  are  usually 
laid  singly,  but  are  often  found  in  clusters  of  from  two  to  five.  In  one 
flower-head  I  have  counted  over  flfty  eggs. 

Ike  larvae  ;  variation  in  color. — The  specimens  of  the  seed  maggots 
received  last  year  from  Yates  County,  New  York,  were  bright  orange- 
red  in  color,  while  those  found  this  spring  in  Washington  were  nearly 
white,  occasionally  with  a  tinge  of  pinkish.  Specimens  received  about 
the  middle  of  the  summer  from  Otsego  and  Schoharie  Counties,  New 
York,  were  also  nearly  white  in  color,  while  specimens  from  Yates 
County  had  still  the  strong  orange  tinge. 

As  stated  in  the  report  for  1878,  the  full-grown  larvae  leave  the  clover 
heads  and  fall  to  the  ground  where  they  form  for  themselves  small 
cocoons.  As  they  leave  the  heads  of  clover,  the  sight  is  an  interesting 
one.  A  head,  which  one  moment  is  motionless,  and  at  a  glance  seems 
to  have  no  animal  life  about  it,  becomes,  the  next,  fairly  swarming  with 
the^e  maggots.  From  nearly  every  closed  floret  one  emerges  and  wrig- 
gles violently,  until  it  works  its  way  so  far  that  it  falls  to  the  ground. 
A  patch  of  clover,  which  was  observed  by  Mr.  Howard,  on  the  morning 
of  May  23  last,  seemed  entirely  alive  with  the  issuing  maf^gots  and 
their  accompanying  parasitic  foes. 

The  pupa. — No  description  has  as  yet  been  given  of  the  pupa  of  this 
insect,  probably  owing  to  the  difficulty  of  removing  it  from  its  cocoon. 
The  pupa  is  pale  orange  in  color,  with  brown  eyes.  On  the  front  of  tlie 
head  are  two  short  conical  tubercles,  and  behind  them  two  long  bristles. 
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ftele^  sheathB  reach  nearly  to  the  end  of  the  abdonieQ,  the  win^-pads 
»tiie4th  abdominal  segment,  and  the  antennal  sheaths  to  tbe  1st  ab- 
fearinal  segment.  From  each  side  of  the  mesotliorax,  just  anterior  and 
Tatral  to  the  insertion  of  tbe  wings,  projects  a  rather  long  excurved 
iwn.  After  the  fly  ha^  emerged,  if  the  pupal  skin  be  examined,  the 
ffltcDnal  sheitths  will  be  found  curved  out  like  the  handles  to  an  urn, 
pving  it  a  peculiar  appearance.  The  duration  of  the  pupa  state  of  the 
«ly  brood  is  about  ten  days. 

Tk  adult  insect ;  variation^,— The  midges  vary  to  a  greater  or  less 
atent  in  size,  color,  and  markings.     Some  am  much  smaller,  and  paler 
ia  color  than  others.    The  males,  in  which  the  variation  is  most  notice- 
able, have  a  double  row  of  transverse  dark  spots  on  the  dorsum  of  the 
Women.    These  spots  are  in  some  individuals  almost  entirely  absent^ 
«<l  in  others  they  vary  much  in  size  and  distinctness.    On  the  ventral 
^e  of  the  abdomen  there  i^  also  a  central  row  of  irregularly  shaped 
Iwk  8pot«,  in  which  there  is  also  much  variation. 
ytmher  (jf  frroorf^.r^There  are  certainly  two  ai^d  poesibly  three  broods 
a  » leason  in  l^ew  York.    Mr.  Lintner  states  that  the  flies  begin  making 
*Wt  appearance  the  latter  part  of  May.    Fwm  earth  from  a  clover  field 
5  Geneva,  y.  Y.,  the  flies  issued  from  the  3d  to  the  27th  of  June.    He 
3itt  Word5  larvae  in  Vermont  on  July  X,  and  in  Albany  on  July  6. 
^n  full  of  larvae  was  received  from  Otsego  and  Schoharie  Counties, 
^ew  York,  on  July  3.    July  18  and  August  13  clover  beads  full  of 
'<fVM  were  receiveil  from  Yates  County,    The  first  flies  from  the  sped- 
»ffl8  fix)m  Otsego  and  Schoharie  Counties  issued  August  26;  and 
^itember  10  the  flies  from  the  Yates  County  larvae  commenced  to  issue. 
^8  Washiugton  three  broods  in  a  season  seems  to  be  the  rule.    The  ftiU- 
^^fn  lar\'ae  of  the  first  brood  were  found  going  into  the  ground  in 
Mt  numbers  on  the  23d  of  May.    The  Ihst  flies  issued  on  June  7,  and 
^yin  September  they  were  again  issuing  in  large  numbers. 
^medies. — Ko  remedies  have  been  proposed  except  that  Professor 
l!^  says:  "If  the  injuiies  of  this  insect  should  become  serious,  the 
^•ow-seed  rai«er  will  be  obliged  to  abandon  for  a  series  of  years  the 
^^J^  of  this  crop,  as  in  no  other  way  are  we  likely  to  be  able  to  aflfect 
'oe  Kultiplication  of  the  enemy .^    We  hardly  think,  however,  that  the 
*^^l  prove  as  desperate  as  this.    In  New  York  State  it  is  the  ouS' 
^  to  i5ut  clover  twice  in  the  season ;  once  from  June  20  to  July  10, 
*Ma  tba  clover  is  in  full  bloom,  for  hay  alone,  and  again  in  the  latter 
!*rtof  September,  or  from  that  time  till  the  1st  of  ^ovembei*,  depend- 
H  upon  the  time  of  cutting  the  first  crop,  for  seed.    Now,  as  we  have 
^wwn  under  the  head  of  number  of  broods,  the  great  majority  of  the 
W  brood  of  maggots  attain  their  full  growth  about  the  latter  part  of 
^J^  and  leave  the  heads  to  go  into  the  ground  to  transform.    From 
"Jisfact  we  readily  draw  the  conclusion  that  were  the  first  crop  of  clover 
^Hq  early  June  the  bulk  of  the  fir^t  brood  would  be  destroyed,  and  «r 
^^  expense  of  a  slight  reduction  in  his  crop  of  hay  the  former  would 
*'«)nnou8ly  increase  the  prospects  of  his  crop  of  seed.    The  more  uui 
^'^^ally  this  is  practiced,  the  better  of  course  will  be  the  results  to  eaeh, 
^  care  should  be  taken  to  cut  at  the  same  time  any  clover  that  may 
*  growing  wild  in  fence  comers,  by  road  sides,  or  elsewhere.    The  time 
^cutting  in  order  to  destroy  the  most  larvae  will,  of  course,  vary  with 
Jjc  locality  and  also  with  the  character  of  the  season,  whether  cold  or 
^}  hence  the  importance  of  the  farmer  making  himself  perfectly 
J^  with  the  midge  in  all  its  forms,  with  its  manner  of  work,  and 
?j**^ing  a  sharp  lookout  during  late  spring  for  the  first  larvae.    1  f 
j^l'^JBeay  is  thoroughly  tried  we  feel  sure  it  will  be  the  means  of  re- 
''%  the  numbers  of  the  midges. 
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PARASITES  ON  THE   CLOVEE-SEED  MIDGE. 

Tho  fir«t  of  those  parnsit^^.s  belongs  to  tlio  saiuo  subfiunil  y  (Eunjlomlflae) 
of  the  (^luilcididm*  as  does  the  colebiat<*d  joint  wonu  t\y  (Lsosoma  hordel). 
It  was  plncod  in  ^Ir.  Howard's  hands,  and  by  him  dotermiucd  to  bo  a 
new  species  oftliC  genus  Eurytoma,    He  snbnjits  the  Ibllowing: 

Gkni:uic'  ciiAUACTi!!;'^. — Inserts  of  small  size  and  roiiipact  form.  Head  of  moilerat<^ 
size;  antennae*  with  females  short  and  nearly 'naketl.  of  10  or  11  joints;  with  males 
lonjrer  and  with  "wliorlf*  of  hair.  Collar  very  proniinent  and  ni^arly  <|uadrate.  Top  ot 
hea<l  and  thorax  stronp:l.v  pnnetnred.  Abdoni»*n  smooth  and  slii-iing;  with  the  J 
slightly  eompresaed  lat<crally,  and  of  an  in"e»;:ilar  ovnl  .«hap<',  scarcely  pedunculate, 
veiy  sliar}*  at  tip:  withtho*<3^  rounder,  smaller,  and  with  a  stout  :iiul  quite  long  pe- 
duncle. Lejjs  rather  slender;  middle  and  hind  tibiae  with  small  spine'*  at  tip;  hinil 
tihiae  ^vitho^t  rows  of  hristles.  Snhcostal  vein  strong,  and  reach ijjg  the  eosta  at  or 
sUghtly  before  tho  middle  of  the  wing,  continues  for  a  very  short  diNtance  or  not  at 
all  along  cosra  before  giving  oft'  stigma,  which  is  siniight.  hliort.  and  .somewhat  clubhe<' 
at  th©  tip,  usually  with  Blight  indications  of  a  sliort  branch. 

EUK'VIOMA  FrxEBRis  n.  sp.  Male. — Length  of  body,  1.7'""'.,  ex|>anscof  wings,  S.n™^. 
Head  slightly  wider  than  thorax:  antennae  nearly  as  long  :is  thorax:  tlagellum  of  an- 
tennae 0-joiuted  (counting  the  club  as  Ijoint) ;  joints  Vi-ry  strongly  incised  from  above, 
snbequal  in  length  except  club  and  first  joint ;  each  joint,  except  chib.  with  two  whorls 
of  y»'llowis]i  hair,  <*ach  whorl  as  long  as  the  joint.  To)»  of  head  aiul  tborax  coarsely 
punctured,  and  covered  with  sparse  and  very  short  whitish  hair,  r^ubcostal  vein  yoj- 
lowifihand  strong,  reaches  costa  a  little  before  the  middle  of  the  wing,  and  almost  im- 
mediat<»ly  gives  oil*  stigma ;  stigma  with  a  small  club  and  faint  indication  of  a  bi'ancli. 
Peduncb*  very  strong  and  not  long;  abdomen  very  small,  less  than  half  the  length  of 
the  tborax.  (ienorai  color  black,  eyes  dark  brown,  knee^,  antevioi-  tibiae,  all  tarsi 
light  bro%m.  7  specimens.  Fnmih. — Length  of  body,  1.9  •"»".,  expanse  of  wings,  2.7  "»'". 
Autenna4^  sluuter  f  bun  in  <?,  and  joints  much  more  closely  united;  no  hairs;  tiagelluin 
7-jointed,  the  club  Larger  in  proportion  than  in  the  ^ .  Abdomen  longer  than  thorax, 
not  pedunculate<l :  ovipositor  slightly  extruded,  light  brown  in  (olor :  8  specimens. 

ITiis  species  comes  very  near  to  tlve  European  J'\  glhba,  Boh.,  but  we  deem  it  alto- 
gether likely  that  it  willstand  as  a  distinct  specie^. 

Parasitic  upon  the  clover-seed  midge  (Ceridomii'ta  hgumi nkohf  Lintner):  Avorkiug 
U]>on  tho  larva  while  in  the  clover-seed  ca]»sule,  undergoing  all  <d*  its  transformations 
within  the  H*^od  vessel,  and  making  its  exit  as  an  adult  thvuii-h  a  round  hole  cut  in 
the  fiide.    May  and  June,  D.  C. 

The  first  specimens  of  this  panisite  were  found  upon  the  '>d  of  Maj', 
and  from  that  date  until  the  end  of  Juno  they  were  a  (»ry  abundant.  As 
stated  above,  they  undergo  their  tninsiormatious  witliiu  tlie  seed,  and 
as  flies  gnaw  an  irregular  iiolethiougli  the  seed  ressol  just  largo  enough 
to  let  them  out  at  or  shortly  alter  tlie  time  whon  the  maggots  have  left 
the  seed  to  go  into  the  ground.  The  examination  of  many  see<l  heads 
on  the  20th  of  June  showed  the  fact  that,  on  an  average,  iive-sixths  of 
the  seed  had  been  destroyed  by  tho  midges,  and  that  fonr-lit'ths  of  thi^ 
midges  bad  been  destroycnl  by  this  parasite.  Hence  by  the  good  offices 
of  this  one  si)eeies  of  Ohalcitl  i  he  prospective  numbers  of  the  next  brood 
wei*©  reduced  80  per  (^eut.  The  funereal  Eurytoma,  as  it  may  be  called, 
was  bred  only  from  tlie  Washington  specimens. 

The  3nsTAia-:N  parasite  {Flatyf/mfer  error  Fitch).— The  second  \nw- 
asite  wi^s  bred  from  specimens  of  the  clover-midge,  received  from  Mr. 
G.  C.  Snow,  of  iJrauchport,  Yates  County,  New  lork.  instead  of  un- 
dergoing its  transfonnations  entirely  within  the  seed,  this  parasite  de- 
velops so  slowly  that  the  midge  larva  has  time  to  leave  the  clover  head, 
go  into  the  ground,  and  spin  its  cocoon  befoi^  its  operations  are  stoi^ped. 
The  full-gi'own  parasite  emerges  from  the  cocoon  of  its  host. 

This  pai-asit^  belongs  to  the  liimily  Proctotrtqmlae  and  seems  to  be  a 
species  described  by  Fitch  as  Flatygaster  errar.  The  S])ecimens  described 
by  Dr.  Fitcli  were  found  in  wheat-fields;  and  he  concluded,  upon  what 
seem  to  bo  very  insufficient  data,  that  the  insect  was  an  egg  parasite 
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^yaMs  /era,  a  long  narrow  ashj^ray  bug,  slip;litly  over  a  quarter  of  an 
iaeh  in  length,  which  is  common  on  wheat  and  j^rass.* 

He  color  of  this  insect  is  jet  black,  with  the  exception  that  the  anterior 
tsiHi  aufl  tips  of  tibiae  are  ligh^brown,  wliile  the  posterior  and  middle 
*3m  are  darker.  The  average  length  seems  to  be  about  1.3"'"*  (.04  inch). 
la  this  respect  (Fitch  gives  the  length  as  .Oo  inch)  and  in  the  colcfl'  of  the 
UH  alone  do  the  specunens  bred  I'roni  tlie  clover-midge  differ  from  those 
mribed  by  Fitch. 

Thp  ''mistaken  parasite''  iias  not  been  bred  as  yet  from  tlie  Washing- 
tftu  f^peeimens. 

THE  CLOVEKLEAF  MIDGE. 

{Gecidomxfm  TrifoUi^  Low.) 

Order  Dipteka,  family  Cecii)():myii)AE. 

Lining  \rithin  the  folded  leaf  of  white  clover,  from  one  to  twenty  minufo  white  to 
orange  colored,  footless  grubs;  tranr^forinin"^  witbia  tlie  lenf. 

Mr.  Lintner  httle  thought  when  he  changed  his  name  of  frifoUi  to 
^^w«€iiM?oZa,  on  account  of  its  preoccupation  by  Liiw's  European  si)ecies 
that  the  true  irifuUi  would  so  soon  tiun  up  in  America.  Yet  such  has 
^B  the  case.  A  Cecidomyia  has  been  studied  the  past  summer  fit 
ilus  departmeut,  which  corresponds  so  exactly  with  irifoUi  that  it  would 
^«  presumptuous  for  one  not  an  experienced  dipterologist  to  found  a 
^  species  for  it. 

About  the  middle  of  June  last  the  leaves  of  whit4i  clover  (Trifolinm 
JJP«Mi)vrereobserved  in  many  instances  to beinfested  by  thelarvaeof  some 
^^sridomyia.  The  invested  leaves,  or  more  properly  speaking,  leaflets, 
'^  each  folded  together  upon  the  midrib,  so  that  the  upper  side  would 
^  inclosed,  and  so  that  the  two  edges  of  the  leaflet  would  almost  ex- 
*^ly  coincide.  The  underside  of  such  leaves  had  a  sickly  appearance, 
^^g  turned  yellowish  or  brownish.  The  fold  each  side  of  the  midrib 
^as  bulge<l  out  and  gave  the  leaf  a  blistered  look. 

^uch  leaves,  upon  being  opened,  were  found  each  to  contain  from  one 
^  twenty  whitish  or  pale  orange  maggots,  resembling  much  the  larvae 
**  the  clover-seed  midge,  but  being  somewhat  smaller.  The  younger 
^gots  were  nearly  white,  while  the  older  ones  were  of  a  decide<l 
J^iige  hue.  The  average  length  of  the  full-grown  lan^ae  in  1.5""^ 
Wincli).  Tlie  head  is  very  retractile,  and  13  seg-ments  of  the  body 
^plainly  observable.  Tlie'sph^acles  are  each  at  the  summit  of  a  small 
^o^le,  and  are  placed  a^  in  C.  legnmenicola.  The  whole  surface  of  the 
"^y  is  very  coiirsely  granulated. 

Some  of  the  folds  were,  at  the  time  of  their  discovery  (Juno  18),  already 
'^^Pty,  others  contained  larvae  and  othei-s  pupae,  the  latter  inclosed  in 
««Iitate  white  oval  cocoons,  fastened  to  the  sides  of  the  leat^ 

file  cocoons  of  this  species  have  an  important  bearing  upon  the  vexed 
J)^on  of  the  formation  of  the  cecidomyious  cocoon.  What  it  may  be 
■iw  others  we  are  not  prepared  to  say,  but  with  C.  tnfoUi  it  is'evi- 
^^^utly  composed  of  delicate  silk.t  Another  season  it  is  hoped  will 
^'iable  ns  to  watch  its  formation. 


.^^  X.  Y.  State  Af?.  Soc,  1860,  pp.  81S-S21. 
^ancrtz,  an  quoted  by  Osten  Sacken  (Diptfimof  N.  A.,  toI.  I,  p.  184),  "ponitivelv 
JJ^tnat  iho  larvae  spiu  this  cocoou ;  micording  to  his  observation,  the  hitter  is,  ^'o 
|W'***^*^  by  tho  hirva.     He  found  that  larvae  xsh'ich  bad  fastened  themseivcM  u> 

*^iW(ire  emii-cled  within  twenty -four  hours  by  a  white  halo,  couaisting  of  tiny 
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The  pnpa  is  pale  oraBge  in  coldi*,  witli  a  median  ventral  fttripe  of  a 
darker  shade.  Eyes  blackish }  nppei*  part  of  legs  and  mng  eases  bro^ii  - 
ish.  The  front  border  of  the  prothorax  projects  beyond  the  head  aiul 
i«  quite  deeply  notched.  Two  long  delicate  hairs  project  anteriorly,  and 
the  excnrved  thoracic  horns  noted  in  tiio  pupa  of  the  seed  midge  are 
quite  proniiuent. 

June  23,  the  first  flies  seen  made  their  api^eaiance.  They  proved  to 
be  quite  siuiilar  to  the  seed  midge.  The  two  most  marked  diflfei-ences 
were  that  the  average  size  was  considerably  smaller,  and  that  while  the 
number  of  antennal  joints  in  C,  legumenwola  was  male  15  and  female  10, 
in  C.  trifolii  it  is  male  15  and  female  14.  There  were  also  many  minuter 
differences,  a^  will  be  seen  upon  coinparir:j:  the  technical  descriptions. 

The  leaf  midge  was  quite  common  upon  the  department  grounds,  but 
was  nofc  seen  elsewhere.  It  is  to  be  hoped  that  this  notice  of  it«  pres- 
ence will  suffice  to  put  our  readers  on  the  lookout  for  it. 

Fig,  5,  PI.  I,  shows  the  midge  and  its  work.  We  give  below,  in 
small  type,  a  translation  of  Dr.  Low's  original  description  of  this  insect 
and  its  habits  in  the  Verhand  lungen  der  Zoologmh  Botanischcn  O^eU- 
schaftj  Wien,  1874,  p.  143. 

CECmOMTIA  TRIFOLn,  Low. 

Male. — Head  small ;  occiput  and  clypens  black  brown,  with  blaok  liairs,  faoo  brown- 
ish, with  yellow  hairs ;  eyes  black,  large,  and  on  the  margin  bordered  with  pale  hairs; 
palpi  6maU,  yellow,  and  with  veHow  hairs;  anttnnael"'^  long,  14  to  15  jointed,  dusky 
brown,  the  scape  joints  globular,  pedunculate,  the  end  joint  much  smaller,  peduncles 
not  quite  as  loug  as  the  joints,  each  joint  with  two  whorls  of  yellow  hair,  of  which 
th6  foremost  is  long  and  the  hindormogt  of  half  the  length,  each  wh#l*l  regular  and 
forrainff  a  complete  circle;  thorax  reddish  brown,  scutcllr.m  black  brown,  in  some 
lights  fihimmenng  gray,  with  black  hairs  and  with  two  small,  black,  longitudinal  fur- 
rows, diverging  forward,  in  which  the  hair  is  quite  thick;  metaBtemum,  Rhouldei-s, 
sides  of  the  thonix,  and  hinder  portions  with  yellow  hairs ;  postscutellum  reddish 
brown  with  yellow  hairs ;  legs  somewhat  thin,  brown,  lighter  on  the  inner  siae,  ends  of 
joints  and  tarsi  dusky,  slightly  shimmering  from  yellowish  hairs,  coxae  reddish  brown ; 
balancers  pale  yellow  red;  wings  1.4°""  long,  .7""°  wide,  scarcely  clouded,  strongly  pris- 
matic, somewhat  thicV^y  beset  witn  brown  hairs  and  with  brown  cilia,  root  of  the  >\  ing 
J-ellowish  brown,  costn  i  vein,  first  and  second  longitudinal  veins  strong,  black  brown,  the 
third  longitudinal  vein  delicate,  grayish,  first  longitudinal  vein  very  near  the  costal, 
merging  with  it  a  short  distance  before  the  middle  of  the  wing;  second  longitudinal 
rein  almost  straight  without  any  upward  bend,  toward  its  end  it  makes  a  scarcely 
perceptible  inclination  forwards  and  ends  in  the  border  before  the  end  of  the  wing ;  the 
third  longitudinal  vein  divides  at  half  the  length  of  the  wing,  the  inner  fork  oeing 
short,  much  bent,  and  forming,  with  the  hind  border  of  the  wing,  almost  a  right  an* 
glc,  tne  outer  fork  almost  right  ongled  at  the  division,  shortly  carried  foi  ward  ;  wing^ 
fold  indistinct;  cross  vein  short,  almost  straight,  beyond  the  middle  of  tiio  first  long 
vein;  abdomen  reddish  brown,  rino;ed  with  black,  beneath  somewhat  Tighter:  first 
segment  beneath  reddish  brown,  all  segments  on  their  hinder  border  with  an  #dge  of 
yellowish  hairs,  which  are  a  little  thicker  on  the  underside ;  claspers  quite  lai^,  only 
a  little  lighter  than  the  abdomen.    Length  of  the  males,  l.S""™. 

Female, — A  little  darker  colored  than  the  males;  antennae  shorter,  only  0.7*°°  long; 
14  to  16  jointed,  joints  not  pedicelled ;  ovipositor  long,  telescopic,  yellowish  brown, 
lighter  towards  the  end;  in  other  respects  like  the  raal^.    Length  of  the  females, 

Larva. — The  larva  is  1.5-2«*»  long,  light  reddish  yellow ;  lives  2  to  4  together  in  the 
pod-like  folded  leaflets  of  red  olover  (Tiyolium  pratenae  L.),  and  there  undergoes  its 
transformations. 

Pm/jo.— The  pupa  is  1.2  to  1.5™™  long,  reddish  brown ;  the  fore  part  and  wing-covers 
dusky  brown.    It  rests  in  a  white  silken  cocoon,  which  it  breaks  through  and  leaves 

thread-like  particles,  which  seemed  to  crrow  somewhat  like  crystal-needles;  the  lar\%i 
during  this  time  remained  perfetitly  motionless.  The  cocoon  is  perfected  within  a 
few  days,  and  even  then,  umler  a  strong  magnifying  power,  no  thread  is  obsei-vable. 
Walsh  (Proc.  Ent.  Soc.  Phila.,1864,  p.  560),  refemng  to  these  views  of  Winnertz, 
says:  **I  believe  that  it  is  in  this  manner  that  the  pupal  cocoon  of  all  CeridomyUi 
is  formed.''  Osten  Sacken  himself  seems  to  hare  attempted  no  gen^aliisation  upon 
this  point. 
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It  tbe  time  of  trflnsfonnatiou.  The  pupal  re»t  lasts  &t  iht  most  14  days.  The  etnpt^ 
papaskin  is  entirely  white. 

iroU.^On  the  undermost  root  leaves  of  TrifoUum  prafcnse,  the  leaflets  become 
festened  together  by  the  work  of  the  juHt  described  larvae,  so  that  their  bent  edges  tit 
s^none  another  feo  that  they  resemble  little  pods.  The  leaf  substance  is  thereby 
»Hnl«  thickened,  yellowish  or  yellow,  with  brownish  species.  On  the  above-named. 
>avc8n6ually  only  one  leath't  is  in  this  way  deformed,  sehlom  all  tliree.  Before  the 
£idge  emerges,  the  pupa  works  its  way  through  between  the  closed  edges  of  the  leaf 
sntil  half  its  bcxl y  protrudes. 

Oarurrepcfi. — Tliis  species  comes  from  the  meadows  of  the  Saltel  Mountain,  in  the 
'i^trict  of  Wiener\\  aides,  is  not  rare,  and  one  finds  their  fjalls  in  spring.  The  midge 
tppeare  at  the  end  of  June.  lYom  the  galls  which  I  had  collect eii  on  the  SOfh  of  June, 
»ad  in  which  moat  of  the  larvae  were  already  pupating,  I  reared,  on  June  2?,  the  first 

THE  CLOVER-STEM  BORER. 

{Langxiria  mozardi,  Fabr.) 
Order  Coleoptera;  fomily  Erotyltdae. 

Httiiiff  ont  the  center  of  clover  stalks  for  a  greater  or  less  distance ;  rather  long,  slen- 
^,  yellowish  larvae,  transforining  within  their  buiTows  and  eventually  becoming 
■ienUer  reddidb  beetles,  with  dark  blue  wing  covers. 

A  new  clover  pest  has  been  discovered  the  past  summer,  in  the  shape 
of  tins  well-known  insect;  lor,  nlthonf^h  tlie  beetle  is  ranked  as  com- 
^wm  by  collectors,  its  larval  habits  have  not,  I  tiiink,  been  heretofore 
diacribed.    (PL  1,  fig.  G.) 

In  localities  where  this  beetle  is  abundant,  if  the  stems  of  red  clover 
te carefully  examined  some  time  in  June,  on  many  of  them  will  be  seen 
oneormoi-e  small  discolored  s])ots,  which  seem  to  have  been  made  by 
tlie  gnawing  of  some  insect.  If  one  cms  into^he  stem  at  one  of  these 
*pots,  a  slender  yellowish  e^rg,  1.7™^  (about  -^  inch)  long,  rounded  at 
fetUends  and  somewhat  curved,  will  be  found  imbedded  in  the  pith; 
the  gnawing  having  eWdently  been  dime  for  the  purpose  of  penetrating 
^  comparatively  haixl  exterior  and  allowing  the  egg  to  be  easily 
l"»bed  in.  Often  the  egg  is  found  as  far  as  G°»°'  (nearly  J  inch)  from 
^  opening,  which  shows  that  the  mother  insect  must  have  forced  her 
^hote  body  into  it, 

Ibe  larvae  hatching  from  these  eggs  are  slender,  almost  worm  like  in 
*»Tn»  and  feed  exclusively  upon  the  pith  of  the  stalk.  While  they  do 
j^  kill  the  stem  outi-ight.  they  gradually  weaken  it  and  eventually  cause 
•U  destruction,  having  also,  of  course,  a  very  injurious  effect  upon  the 
^taring  of  the  seed.  The  egg  is  usually  laid  high  up  in  the  stem  and 
^  larva  usually  burrows  downwards,  often  extending  its  work  for  a 
distance  of  from  six  to  eight  inches  below  the  point  of  entrance.  The 
'^fl'grown  larva  is  about  8»"  (.315  inch)  in  length,  yellow  in  color,  with 
J^  prominent  thoracic  legs  and  a  prop  leg  at  the  posterior  end  of  the 
"^y.  The  last  segment  of  the  body  has  two  still,  slightly  upward-curved 
>Pni€8  above, 

^pon  attaining  full  growth  the  larva  transforms  to  a  pupa  in  the  lower 
P^of  its  burrow.  The  pupa  is  about  6^""  long,  slender,  with  a  large 
****d,  and  is  yellow  in  color.  The  adult  beetles  begin  to  issue  in  August 
^^are  continnally  making  their  exits  until  late  in  October. 

.  ■Oiereis  probably  but  one  brood  in  a  season,  and  the  insect  hibernates 
^^  the  beetle  state.    An  exanuualion  of  nmny  stalks  during  the  winter 

**^to  show;  the  insect  in  any  stage  of  growth. 

^  parasites  were  found  within  the  burrows  of  the  stalk  borers,  the 

**»iiiaU  black  chalcid,  the  dark,  naked  pupa  of  which  was  often  met 
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-with,  and  tlic  other  ii  yellowish  idmeumouid,  the  pupa  of  which  was  in- 
closed in  a  delicate  white  silken  cocoon. 

It  seems  probable  that  where  clover  is  regularly  cut  in  early  summer 
and  again  in  fall  this  insect  will  not  increase  to  any  alarming  extent; 
but  where  this  is  neglected,  or  where  there  is  much  waste  clover,  it  may 
do  considerable  damage. 

We  append  a  more  extended  description  of  the  larva. 

Languria  mozardi. 

Xa»*t?a.— Length  S'j'";  color  light  yellow;  tips  of  niainlibl<%s  and  an^l  horns  hrowji. 
Suboyhndrli-al  iu  shape,  the  anal  segment  only  being  narrower  than  th«  precetlinc 
joint.  Average  width,  .9'"'".  Thoracic  legs  long  and  stout;  only  one  prop  leg,  whick 
is  under  the  anal  segment.  The  anal  segment  is*  anued  upon  its  dorso- posterior  border 
with  two  npward-curvod  acute  hooks  placed  close  together.  The  head  is  broad,  some- 
what flattened  dorso-ventrally.  Antennae  prominent,  4-jointed,  adjoint  loni;est,  4th 
joint  slender.  Lahnim  broad,  rounded,  witn  a  row  of  small  piliferonR  tubercles  at  it« 
anterior  border.  Mandibles,  o  toothed.  Maxillary  palpi.  UjoinutL  Labium ru a uded 
anteriorly  j  labial  palpi  2  jointed,  stoat. 

THE  CLOVER  OSCINIS. 

(Oseinis  trifoliiy  Burgess  [n.  sp.].) 
Order  Dipteea  5  family  Oscinidae. 

Mining  the  upper  surface  of  the  leaves  of  ^rifolium  repens  (white  clover) ;  small,  green- 
ish-white maggots,  transforming  under  ground,  and  ultimately  becoming  active, 
minute,  two-winged  flies,  yellow  and  black  in  color. 

If  the  leaves  of  wliite  clover  {Tnfolinm  rqyois)  in  the  District  of  Co- 
lumbia and  vicinity  (we^re  not  aware  that  it  will  be  the  case  elsewhere) 
be  examined  some  time  during  the  month  of  June,  many  of  them  will 
be  found  to  be  mined  under  the  upper  membrane  in  a  curious  and  irreg- 
ular manner.  With  some  leaves  the  whole  upper  surface  will  seem  to 
have  been  separated  and  the  parenchyma  eaten  out;  with  others  the 
mine  will  not  occupy  more  than  a  third  of  the  surface.  The  mined  por- 
tion of  the  leaf  has  a  greenish- white  color,  while  the  lines  of  black  ex- 
crement plainly  marking  the  course  of  the  inhabitant  of  the  mine  can 
be  easily  seen,  and  add  very  much  to  the  peculiar  appearance  of  the 
leaf,  liemoviug  the  upper  cuticle,  the  miner  is  found  to  be  a  very  small^ 
rather  slender,  greenish-white  maggot,  1.7™"»  (.0G8inch)  in  length,  taiier- 
ing  toward  the  head.  The  head  and  first  segment  taken  together  re- 
semble much,  when  highly  magnified  and  viewed  from  the  side,  the  head 
of  a  fat  pig,  the  prothoracic  spiracular  tubercles  appearing  like  ears. 
The  last  joint  of  the  body  is  prolonged  above  into  two  rather  large  con- 
ical tubercles,  each  of.  wiii<jh  is  at  its  extremity  divided  into  three  quite 
prominent  downward-curved  lobes.  Besides  these  doisid  tubercles  the 
anal  segment  has  also  a  pair  of  posterolateral  tubercles  and  a  pair  of 
ventral  ones.  The  three  thoracic  segments  also  have  each  a  pair  of 
small  ventral  tubercles  which  assist  in  locomotion,  and  may  be  nidi- 
meutavy  legs. 

Towanl  the  latter  part  of  June  these  larvae  break  through  the  upper 
leaf  skin  and  fall  to  the  ground,  where  they  work  their  way  for  a  .short 
distance  beneath  the  surface  and  tranyform  in  an  hour  within  oval,  yel- 
lowish-brown puparia,  about  which  there  is  nothing  sufliciently  charac- 
teristic to  merit  description. 

In  somewhat  less  than  two  weeks  the  perfect  flies  begin  to  makethoir 
appearance.    They  are  very  small,  abojit  l.o'°^'  (.05  inch)  in  length,  stout, 
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ratber  hairy,  yellow  in  general  color,  with  brownish  hackn  and  red-brown 
eves.  They  belong  to  the  lamily  Omnidae^  and  are  quite  closely  relate<l 
totbe  wheat,  rye,  and  baiiey  flies  belonginp:  to  the  genera  Jierowiyra, 
Ckhrop^,  and  Osehiis. 

Tbere  are  certainly  two,  and  probably  thr(H%  broods  of  this  insect  in 
rbe  course  of  a  year,  jndpng  from  the  rapidity  of  the  development  of 
rbose Rtndied  the  paist  season;  and  the  insect  probably  winters  in  the 
?npa  state  under  ground. 

Specimens  of  the  flies  were  sent  to  Mr.  Edward  IJurgess,  who  pro- 
aooDced  them  to  l>e  a  new  si)ecie8  of  the  genus  Oscinis^  for  which  he 
I^opoi^  the  specific  name  of  trifolih  and  submits  the  following  charac- 
terization: 

'Vixis  TRIFOOI,  Bnrgess,  sp.  nov. 

l>no\r:  Occiput,  ocellar  triaui;le,  <l(nsiiin  of  the  llioiax  ami  aMomen,  spot  on 
m^  and  on  oa<rli  si<le  of  sciitellum,  l»lack.  S^ciiielluni  Avith  four  black  bristles. 
Frtrntface,  cbeeks^  and  orbits  of  the  eyes  yellow;  occiput  and  ocellar  Iriani^lo  black. 
Aatennae  yellow ;  bristle  black,  pubescent.  Dorsum  of  t borax  black,  rest  yellow, 
^tellum  yellow  witb  a  narrow  blackisb  spot  on  each  side,  extending  to  the  ba«e. 
Brwtles  four,  black.  Dorsum  of  the  abdomen  black,  margin  and  venter  yellow.  Tip 
Wwtdsli.  SVin^s  transparent,  veins  nrownish,  at  ba-io  yellow,  Hd  and  4th  longitu- 
'iinals  Rlightly  divergent  at  tip.  Hal  teres  ;^olden  yellow.  Logs  pale  yellow,  tarsi  iii- 
is^aied  at  tip;  hind  tarrti  more  so.  Hind  tibiae  with  a  darker  streak  above.  Coxae 
''ith  a  dark  spot  on  outside. 

hmgthof  body,  1+"^"' :  of  wing,  1  J'"™.  Habitat,  District  of  Columbia.  Larva  mines 
wbite clover  leaves. — [Professor  Comstock. 

THE  M^VLLOW  OSCINIS. 

{Oscini^  malracj  Burgess  [n.  sp.].) 
Order  Bipteraj  family  OsciN'IDAE. 

^^Dg  an  irregular  linear  mine,  first  above  the  under,  afterward**  beneath  the 
«p|KT mirfaco  of  the  leave«i  of  Maha  roUDidifolla:  a  ndnute.  greenish  white  larva, 
'fldcii  leaves  the  niino  to  transform,  and  eventuallv  becomes  a  small,  bristlv,  black 

Quite  closely  allied  to  the  clover  Oscinis  is  another  species  of  the  same 
2^uu8.  which  iias  been  studied  the  past  season  lor  the  lirst  time.  The 
^t^  of  the  adult  Hy  are  laid  singly  njjon  the  under  surface  of  the  lea^  es  of 
*^«mon  mallow  (Alalva  rotundi folia)  which  the  larva  mine.  The  mine  is 
atfirst  visible  only  from  the  under  side  of  the  leaf,  as  the  larva  keeps  close 
to  the  under  skin.  It  is  then  so  delicate  as  hanlly  to  be  perceptible  to  the 
naked  eye.  In  form  it  is  linear  and  waving',  increasing  in  diameter  as  it 
progresses.  When  the  larva  is  somewhat  less  than  half-grown  it 
t^anges  suddenly  from  the  untler  to  the  upper  side  of  the  leaf,  or  from 
W8t  above  the  under  skin  to  Just  beneath  f  lu^>  upper,  so  that  the  mine  is 
nolonn;er  \isible  Irom  the  uniler  surfac'e.  From  the  upper  surface,  how- 
^^r.  it  soon  presents  a  most  fantastical  nppearance,  especially  upon  the 
fttialler  leaves,  whore  it  is  looped  and  knotted  and  twisted  until  it  is 
^^  to  distinguish  beginning  from  end.  The  color  of  the  mine  upon 
JJ*'  upper  surface  is  nearly  white,  while  upon  tlie  lower  surface  it  is 
Wnish  p-een.  A  close  examination  shows  an  almost  continuous  string 
**»  Wack  excrement  through  the  center  of  the  mine. 

^'bcn  full  grown  the  larva  is  found  in  an  enlargement  of  the  mine  be- 
^JWitJitlie  upper  surface.  When  ready  to  transform,  it  cuts  a  slit  through 
JJ^Mtom  of  the  mine  and  drops  to  the  ground  from  the  vnder  sitlc  of 
Ku^*-  Tlie  full-<;ro\vn  larva  is  2.5'""'  (.Ot)7  inch)  in  length,  and  rcsem- 
"KSmuch  in  form  that  of  the  clo\er  Oscinis.    It  is  greenish- vel low  in 
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color.  The  anterior  end  of  the  body  is  nearly  pointed  and  the  posterior 
end  18  truncate.  At  the  jnncture  of  the  scgmew  ta  is  a  somewhat  elevated , 
broacl  ridpre,  which  carries  several  rows  of  jniinite,  backwjirddirectefl 
teeth.  The  last  se^nieut  has  its  spiracles  mounted  upon  a  pair  of  quite 
lou^,  slender  tubercles,  directed  backward  and  curved  inward,  and  tbe 
l>rothoracic  spiiacles  are  also  mounted  on  similar,  though  smaller,  pro- 
jectious. 

The  puparia  are  1.8'»™  (.07  inch)  in  len;?th,  dark-brown  in  color,  and 
oval  in  shape.  From  each  end  of  the  body  projects  a  pair  of  slender, 
diverging,  conical  tubercles,  which  are  the  prothoracic  and  anal  spirac- 
ular  tubeixjles  mentioned  in  the  description  of  the  larva.  There  are  only 
ten  segments  of  the  body  distinguishable,  each  well  marked  and  ronnded. 

The  mines  of  this  insect  were  not  noticed  until  October  23,  although 
there  probably  w^as  yne  if  not  more  earlier  broods.  The  flies  from  the 
mines,  collected  on  the  date  mentioned,  began  to  issue  November  14. 
They  were  stout,  active,  hairy,  little  black  flies,  resembling  the  clover 
Oscinis  in  general  form,  differing,  however,  in  color  and  in  being  some- 
what larger.  Specimens  were  forwarded  to  Mr.  Burgess,  who  deemed  it 
necessary  to  found  a  new  species  for*them,  and  sent  the  following  de- 
scription for  publication : 

Oscinis  mat.vae,  Burg.,  ep.  no  v. 

Black:  face,  lateral  stripes  on  thorax,  and  liaUorcs  bright  yollow.  Scntcnutti  with 
six  bristles.  Front  yellow,  borders  on  t-ach  side,  above,  dusky;  ncellar  triangle  and 
antennae  black;  bristle  with  line  pubescence;  face  aud  cheeks  yellow.  Thorax  black, 
a  broad,  bright-yellow,  longitudinal  strip©  on  either  side,  which  includes  the  base  of 
the  wings.  Scutellum  black,  with  six  long  bristles.  Abdomen  bristly,  black.  Wings 
Blishtiy  clouded,  roots  yidlow,  veins,  excejit  the  costal,  pale,  darker  towards  the  tf^>8. 
Third  and  fourth  longit  udSnals  nearly  parallel.  Halten^s  bright  yellow.  Legs  browTi- 
ish-black,  knees  of  the  first  pair  pnlcr.     Length  of  body,  l.G'"^' ;  of  wing,  less  than  2""". 

Habitat,  District  of  Columbia;  iarva  mines  leaves  of  Malva  rotundifoUa. — [Prof.  J. 

H.  COMSTOCK. 

INSECTS  IXJUIUOUS  TO  ORAKGE  TEEES. 

l^he  production  of  oranfjes  has  become  a  very  important  indnstiy  in 
the  more  southern  parts  of  the  United  States,  especially  in  Florida,  Lou- 
isiana^ and  California,  and  the, number  of  orange  groves  under  cultiva- 
tion is  inct>easing  with  marvelous  rapidity.  It  seems  probable  that  in  the 
near  future  a  very  lar^  in\)portion  of  the  oranges  consumed  in  this  coun- 
try will  be  produced  Irom  our  own  soil.  The  i\\Qt  that  imported  oranges 
cannot  compete  in  delicacy  of  flavor  with  those  grown  in  some  parts  of 
tlie  United  States  renders  this  more  ciTtain,  provided  the  trees  can  be 
kept  free  from  the  various  dis<*ases  to  which  they  are  subjt^ct. 

The  Importance  of  guarding  against  the  ravages  of  insects  seems  to  be 
apprexiiated  by  many  orange-growers.  Ext»epting  cotton^  there  is  no 
crop  respecting  the  in.*?ect  eneniies  of  which  we  have  received  more  in- 
quiries during  the  past  year  than  that  of  oranges.  And  so  little  has  the 
sitbject  been  studied  by  entomologists  that  in  many  cases  we  have  been 
obliged  to  answer  the  inquiries  by  a  confession  of  ignorance.  Finally, 
it  was  concluded  to  nndcrtalvc  a  thorough  investigation  of  the  insect 
enemies  of  the  citrus  fruits  grown  in  the  Uniteil  States.  To  this  end  a 
trip  was  made  through  the  State  of  Florida  during  the  montlis  of  Jaau- 
ars^  and  February,  ISSO.  Tlie  obji»ct  of  this  journey  was  simply  to  make 
a  reconnoissanct*,  so  that  tho  investigation  could  be  conducted, intelli- 
gently and  econoinically.  inuring  the  trip,  however,  we  cai^efully  col- 
iecte<l  specimens  of  all  the  insects  found  infesting  trees  of  the  genus 
Citni,%  and  as  full  notes  made  n]M>n  tlioir  habits  as  was  possible  in  the 
limited  time  at  our  disposal.    Living  specimens  were  forwarded  to  Wafih* 
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iofton  and  dolonixed  on  oran|2re  tr^^s  in  the  brc^din^-room.  In  this  xray 
we  have  beeu  able  to  watch  the  development  of  all  of  the  more  impor- 
t»}t  species  IVom  the  e^g  to  the  adult  state.  Especial  attention  \mii 
been  jdven  to  the  "  scale  insects,"  and  the  life  histories  of  the  more  im- 
portant Florida  species  have  been  worked  up.  We  give  in  this  report 
only  a  few  of  the  facts  thus  learned,  as  we  Lave  beeu  unable,  tlmmgh 
lack  of  time,  to  prepare  for  the  press  the  greater  part  of  tbe  material  at 
IoihL  We  hope  during  the  coming  year  to  visit  other  parts  of  our 
QMUge-gTowing'  sections,  and  to  conduct  a  series  of  experiments  with 
wmwheis,  A  lull  report  on  this  subject  will  be  prepared  as  soon  a*^  prac- 
ticable. 

THE  COTTOX  x^TAIXEK  OX  URAN(;E. 

{DysdercnH  sulvreJhcs^  II.  Schf.) 

Order  IiEiiirxEEAj  fiuuily  Cegigexae. 

Panctnrlngf  tLe  rinds  of  oranjros  and  sucking  tlioxr  juice,  causing  them  to  decay  ftiid 
&llto  th(^  frronnd;  red-bugs^  17""".  (.()7  inch)  in  length,  with  the  segments  of  tbe 
V)dy  margiued  M'ith  wliite^  and  witli  dark  wing-covers. 

tromtime  imraemorial  the  so-called  "cotton  stainer'^  or  "red-bug'' 
iaa  been  one  of  the  worst  pests  with  which  tlie  cotton  planters  of  Florida 
and  the  West  Indies  have  had  to  contend,  and  it  would  be  difficult  to 
estimate  the  immense  loss  it  has  occjisioned.  It  doe«  much  damage  by 
Pfercing  the  stems  and  bolls  with  its  beak  and  sucking  the  sap,  but  the 
ftindpal  injury  to  the  crop  is  from  the  staining  of  the  cotton  in  the 
^iwniog  bolls  by  its  excrement. 

Quite  recently,  however,  it  has  dovelopod  a  habit  which  bids  fair  to 
place  it  much  nearer  the  front  in  the  rankis  of  our  injurious  insects  even 
tlian  it  has  beeu  before.  Mv  attention  was  first  called  to  it  by  a  letter 
fromilr.  S.  W.  Carson,  of  Fort  ^leade,  Fla.,  dated  December  18,  1879, 
faiBi  which  the  following  is  an  extract: 

llend  yoti  to-day  some  bn<]^  which  are  excessively  injnrionft  to  Stv^e^t  orange^  »l^t 
wey  ripen.  The  tree  from  which  those  wt-r©  ttikcn  had  ihouRands  on  it*  They  itet 
tosacking,  anti  novet  ce-dm  until  t]ie  rind  is  punctured  to  the  pulp;  i^hd  «oon  decay 
wto  bi,  and  the  fhiit  drops.  Scores  will  fiill  oU*  in  twcnty^fonr hours.  We  are  ruineil 
« tke  orange  caltftrc  it*  tliey  continue. 

Incongeqnence  of  this  letter  from  Mr.  Carson,  we  endojivoixid  to  llnd, 
daring  a  subsequent  trip  to  Florida,  instances  of  siinilar  Injnries;  bnt 
*«  Qnablc  to  report,  any  iVom  personal  observations.  Ilovrever,  the 
Ped-bag  was  repeatedly  pointed  ont  to  us  by  men  of  intelligence  and 
•octtraie  observation  as  being  an  insect  which  infests  oranges  in  the 
■anner  described.  Tiie  principal  injury. seems  to  have  been  done  where 
cotton  was  planted  in  close  proximity  to  the  orange  grove j=;.  Mr.  Sam- 
'***n,of  Micanopy,  informed  us  that  one  season  he  planted  cotton  between 
^erows  of  liis  grove,  and  lost  nine-tenths  of  his  crop  of  oranges  in  con- 
sequence. Some  trees  shed  every  orange.  He  stated  that  the  puncture 
^  tlie  bug  looked  like  a  mosquito  bite,  a  minute  sting,  about  which 
|«€  orange  changed  color,  becoming  yellow  (the  orange  being  gi^een). 
jAterthe  orange  wouhl  drop,  and  upon  examination  the  pulp  would  l)e 
««iKi  to  be  rotten. 

1  first  met  with  the  cotton-stainer  at  Kock  Tjedge.  It  was  then  quite 
^aon  on  the  leavas  of  guava,  which  were  infested  by  a  m<ialy  bug 
W^lophis^  sp.).  The  cotton-stainers  were  feeding  busily,  but  whether 
^a»  upon  the  sweet  excretion  of  the  mealy  bug  or  upon  the  leaves  of 
^  plant^  I  was  unable  to  judge.    At  Maitlaud,  Orange  County,  I  found 
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it  quite  abundantly  upon  a  native  species  of  rose  mallow  {Hiblncm^  Hj*.)- 
and  also  upon  a  foivign  introduced  species  [H.  fidgiMns).  i  was  in, 
fonned  that  it  was  very  abundant  upon  plant*  of  this  genus  along  the 
Saint  John's  lliver. 

The  eggs  of  the  cotton-stahier  were  sent  to  the  department  in  ApriJ, 
by  Mr.  H.  S.  Williams,  of  Rock  Ledge,  Fla.  They  were  laid  in  a  grouj* 
of  twenty-one  upon  the  under  side  of  an  orange  leaf.  Thoy  were  amber 
colored  and  oval  hi  slia)>t".  The  young  bugs  made  their  exit  through 
nearly  circular  holes  on  the  upper  side,  near  one  end.  The  eggs  appear 
smooth  and  glistening  to  the  naked  eye,  but  an  examination  with  a  lens 
shows  them  to  bn  densely  covered  with  hexngonal  impressions.  TJie 
young  bugs  are  bright  red,  with  black  legs  and  antennae.  h\  form  they 
resemble  the  adults,  but  are  wingless. 

As  to  remedies,  the  only  ones  which  have  been  suggested  were  give  a 
by  Mr.  Glover  in  the  annual  report  of  this  department  for  1875.    Mr 
(i lover  says: 

The«o  insacts  l>«iu*;  ii»  tlio  lialiit  of  coUectiD^  <o|»otlier  where  linn*  w*^ro  splinters  or 
iTajxment^  of  sis^^ar-c-nic  on  llu^  ^rojuitl,  acUautago  Ava«  taken  ot'  iliis  ^twX  to  draw 
them  tojjothor  by  uio.'uiH  of  .sninll  chips  of  su';ar-cauo  laid  upon  tlu?  tuivUi  ihmv  tho 

J>lautfl,  whert^  thoy  Avoro  at  (»nce  destroyed  by  moans  of  boiling  water.  Thr'yalso  ool 
ect  around  heaps  of  cot kui-tioed,  where  tho'y  may  be  readily  dt'stroycd  at  the  com- 
jnencemont  of  cold  weather.  SmaU  heaps  of  refu.se  trash,  dried  eorustalks,  or  espe^iaUy 
of  crushed  sugar -eano  may  be  made  in  various  ])arts  of  the  plantation  in  the  vicinity 
of  the  phintw ;  under  the.so  the  insects  take  shcltor  j'i*om  the  eoUl,  and  when  a  snflQeient 
quantity  of  the  bu«?s  iss  thus  drawn  together,  the  various  heaps  may  be  fired  and  tho 
insects  destroy^nl  witli  the  trasji.  A  wvy  cold  morning,  liowever,  should  be  selected, 
and  the  fire  made  before  th«-  insects  have  been  thawed  into  life  and  vigor  by  the  heat 
of  the  sun;  and  especially  all  dead  trees,  rotien  slumps,  and  weeds  in  the  A'icinityT>f 
llio  field  sliould  be  burned  or  otlierwise  destroyed,  as  tliey  afibrd  a  eomfoi*ta-3le  shelter 
for  all  sortiJ  of  noxious  insects.  Crushed  sugar-cane  (bagasse)  mixed  with  some  poison 
(saj'  Pans  green),  if  imbibed  by  these  insects,  wouhl  no  doubt  destroy  many  of  them, 
but  might  also  be  taken  )»y  domestic  poultiy  or  liogs. 

The  ill-advisability  of  phinting  cotton  in  close  proximity  to  orange 
proves  will  be  readily  seen,  while  the  necessity  of  destroying  the  rose 
mallows  in  the  \ieinity  is;  just  as  perceptible.  1  was  forcibly  struck  with 
the  attraction  which  piles  of  cotton-seed  possess  for  the  bu^s,and  think 
it  probable  that  small  heaps  of  this  seed  in  dift'erent  paits  of  the  ^i^ove 
will  prove  a  most  eiticient  trap  for  them.  1  saw  this  insect  gathered  in 
almost  incalcuble  numbers  upon  .such  a  heap  at  Maitland,  l^^la.;  when  so 
gathered  they  could  easily  l)e  de,stroyed  by  pouring  hot  water  upon  them. 

From  the  color  of  these  insects  it  was  thought  many  years  ago  that  a 
serviceable  red  dye  might  be  made  from  thi»ir  expressed  juices.  Kx- 
periments  were  made  by  Dr.  Charles  T.  Jjickson,  of  Boston,  who  clis- 
(rovered  that  while  no  red  dye  could  l>e  obtained,  the  whole  substance  of 
the  insect  could  bo  converted  jnto  a  rich  orange-yellow  dye,  whieii  wa,s 
readily  fixed  on  Avoolen  or  silken  fabrics  by  the  alum  mordant  Jiquar. 
The  cioth,  previously  boiled  in  a  solution  made  by  adding  two  ounces  of 
alum  to  a  gallon  of  water,  was  dipped  into  solution  of  tlie  insects  made 
by  dissolving  them  in  boiling  nitric  acid.  After  this  the  cloth  was 
soaked  in  a  solution  of  half  a  pint  of  ammonia  added  to  a  gallon  of 
water.  The  yellow  c^lor  produced  also  answered  excellently  as  a  basis 
for  green  and  brown  dyes.* 

A  predacious  bug,  known  a«  Leptocorka  fiptdoldes  Latr.,  wai^  also  fie 
quently  found  upon  theorangetree,and  bears  more  orless  of  a  resemblance 
to  the  red-bug  iii  size  and  coloration.  It  is  slenderer  than  the  red-bug  and 
lias  longer  limbs,  its  name,  tipulmdes^  being  doubtless  giAcn  to  it  from 
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tyg  flict.  The  red  color  is  lighter  tbau  on  the  red-bug,  and  tlie  back 
kks  the  Saiut  Andrews  cross  which  chaiacterizes  the  other.  The  LqHo- 
«i3a  does  no  harm  to  the  crop  whatsoever,  but  preys  upon  the  difi'erent 
asects  to  be  found  upon  the  trees.  True,  it  is  not  as  discriminating  as 
4  might  be,  and  frequently  devours  the  beneticial  C/mfsopa  larvae,  but 
i*  good  qualities  undoubtedly  outweigh  its  bad,  ami  it  should  not  be 
'lejjtToyed  with  its  injurious  relative. 

THE  ORANGE-LEAF  NOTHRIS. 

{Xoihrls  ciMfolielUtj  Chambers  [n.  sp.] .) 

Oi-der  Lepidoptera  5  family  Tineidae. 

^blbiug  together  the  baU-grown  leaves  ot*  new  «lioot«  of  the  orange,  eatiup;  the 
laves  and  destroyiog  the  bud ;  a  cylindrical  yellow  worm,  with  black  head  and 
Srst  segmeut,  dropping  by  a  thread  when  distarbed. 

Specimens  of  this  insect  were  last  summer  received  from  Brevard 
County,  Florida.  We  do  not  know  enough  of  its  habits  at  present  to 
lb  more  than  describe  it  and  its  method  of  work. 
According  to  Mr.  H.  S.  Williams,  of  Kock  Ledge,  the  larvae  have  been 
^eiy  mjnrious  to  the  orange  trees  in  his  \icinity.  They  infest  the  young 
J^es  of  the  new  growth.  These  they  web  together  by  a  delicate  white 
^en  web,  and  feed  upon  the  bud,  entirely  stopping  the  growth  of  the 
^X*  If  disturbed,  the  worm  drops  by  a  thread.  It  is  very  active, 
«»4^hcn  removed  from  its  web  runs  quite  quickly. 

The fuUgrown  larva  measures  about  12'°™  (J  inch)  in  length.  It  is 
Yellowish  In  color,  with  the  head  and  first  thoracic  segment  black  and 
««iewhat  polished.  The  posterior  margin  of  the  black  thorax  is  pale- 
ydlov.  The  anal  plate  and  legs  are  poGshed  yellow,  with  the  scattered 
^  upon  the  former  blackish ;  all  other  hairs  are  yellow.  The  first 
P^  of  legs  iB  black  and  the  rest  yellow. 

When  ready  to  pupate,  the  larva  rolls  a  leaf  around  itself  and  spins 
J^cato  silken  cocoon,  in  which  it  transforms  to  a  rather  stout,  dark- 
^wn  chrysalis.  There  is  nothing  so  characteristic  about  the  chrysalis 
jfito merit  description.  The  moths  emerged  from  August  25  to  Septem- 
•^f  5.  The  following  is  Mr.  Chambers's  characterization  of  the  spex^ies : 
^>TutiiS  clTkiFOUEi:x.\,  n.  sp. 
jfcL^^  pofSi))le  that  this  spccicH  iDay  already  be  kuown  iii  Southern  Europe,  or  in 


^  Aftqfc  ftddressetl  some  luouths  ago  to  Mr.  Staintoii  remains  unanswered.  As  the 
5^*ht%ftaiuly  new  in  this  country,  and  I  have  not  been  able  to  hear  of  it  olse- 
I WaL  ^'^^^^^^  *^*  ^  new.  Yet,  if  the  orange  is  its  only  food-plant  (and  none  other 
rj^^h  iS  tet),  and  the  orange  is  not  iudigenous  here,  it  is  probable  that  the  inject 
^J*?ii  Ijrfportod  with  itH  food-pl.int,  and,  even  if  it  is  as  yet  undescribed,  will  bo 
"^  iti  other  orange-growing  countries. 

The  moth  is  ochreons-gray,  or  more  properly,  perhaps,  gi'ayish-oehreous  (under  a  lens 
?^*^treon8  ducted  with  fuscous).  Outer"  surface  of  the  se<M)nd  .joint  of  the  palpi 
!^*n,  except  the  anterior  margin  of  the  tuft,  which  is  pale-ochreous,  from  the  mid- 
*»  of  which  springs  the  acicular  third  joint,  which  is  pale-ochreous  tipped,  with  fut»- 
^*iid  is  longer  thiin  the  second  joint.  On  the  disc  of  the  fore  wings,  at  about  the 
?JJ1  fourth  of  the  wing-length,  is  a  short,  obscure,  oblic|ue.  reddish,  fuscous  streak,  be- 
rJJ^Iiich  is  a  smaU  brown  discalspot,  with  another  bke  it  placed  opposite  to  it  and 
fclfkli??  ^^  ^^^^ '  further  back  on  the  disc  arc  two  similar  brown  spots,  and  a  little 
fJ5^'^»ck,  on  the  dorsal  margin  at  the  end  of  the  fold,  is  a  much  larger  s^ot  or 
PJJJof  the  same  color ;  behind  tlie  discal  nervure  the  win^  is  paler  and  shows  mdis- 
gW*  Wjfcvy,  transverse,  fuscous  streak,  and  there  are  five  circular  black  spots  around 

^W«i  ouu^gin;  the  cilia  are  pale  fuscous.     Hind  wings  palfe-grayudi  fuscous, 
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scarcely  excicsod  beneath  the  tip.  The  antennae  are  minntely  pectinated  and  mioro- 
ecopically  pubescent,  oohreons,  dotted  with  fuscous  on  the  upper  surface,  and  with 
the  upper  surface  of  the  basal  joint  fuscous.  Abdomen  ochreous  dotted  with  fuscous. 
Legs  stained  with  fuscous  on  their  anterior  surfaces.  AL  exp.  \i  inch  (17  to  20«»»., 
J.  H.  C). 

NOTK.---Since  the  above  deaoription  of  iV.  citrifoHeUa  was  prepared,  I  have  received 
a  uotefroin  Mr.  Stainton,  in  which  he  states  that  "The  Nothris  from  leaf  buds  of 
oraniyje  tre«;8  i»  ><)metlnng  quite  unknown  to  me.  Your  sketch  of  the  fore  wing  is  quite 
in  the  btyle  of  N.  Durdhamella," 

THE  ORANGE  CASE-BEARING  TINEID. 

{ColeoteckniteB  dtriellaj  Chambers  [new  species].) 

Order  LbpidoptebA;  family  Tineidab. 

At  Manatee,  Fla.,  in  the  latter  part  of  April,  1  found  upon  the  ttank 
of  an  orange  tree  the  case  of  a  Tineid  Jarva,  This  case  was  rather  slen- 
der, Xl"'"  (.43  inch)  long,  and  rather  pointed  at  the  hinder  extrenoiity. 
It  was  dark  gray  in  color,  resembling  the  hark  upon  which  it  was  fonnd. 
and  wa«  apparently  composed  of  small  bits  of  lichens  and  excramentai 
pellets,  with  much  gray  silk.  The  moth  issued  March  6,  and  upon 
being  referred  to  Mr.  Chambers  proved  to  be  a  new  species  representiuig 
a  new  genus.    The  following  are  Mr.  Chambers'  descriptions: 

C0J-«0TKCHJaTEfi  Chamhere  (new  genus). 

Fore  wings  lanceolate;  the  cell  closed ;  the  suhcofstal  gives  off  a  hranch  ahout  its 
middle  and  then  othere  near  to  its  tip;  the  laat  one  giving  oil'  a  branch  behind  which 
it  becomes  furcate  with  one  branoh  to  each  margin :  median  two  branched,  and  the 
discal  senda  a  branch  to  the  dorsal  margin.  Submedian  furcate  at  the  base.  Hind 
wings  about  as  wide  as  foi"e  wings;  cell  indistinctly  closed;  subcostal  with  a  branch 
to  each  margin  before  the  tip;  median  then  branches,  a  single  discal  branch;  sub- 
median  and  internal  veins  indistinct;  two  folds  through  thu  discal  cell;  hind  maigin 
somewhat  excavated  beneath  the  lip 

Head  depressed;  forehead  obtuse;  tongue  moderately  long;  no  maxillary  palpi; 
labial  palpi  porrected,  the  second  joint  with  a  tuft  which  spi-oads  both  above  and  be- 
low the  apex ;  third  joint  deflesea,  ahorter  than  the  second ;  antennae  tmnplej  more 
tha^ halias  long  aa  the  fore  wings, 

C.  oiTmBLtA  CbiHnber9  (n.  ipO- 

Palo  fordid  ochrooua ;  there  it  a  fuscous  tpot  wear  th©  top  of  the  third  palpal  jeial; 
aot^unaa  pale  sordid  ochreous  annulate  with  fuscous ;  fore  wings  pale  sordid  ochreous 
irrorate  with  fuscous  ^especially  so  along  the  disc)  hut  paler  on  the  dorsal  miM^gln. 
There  are  three  dark-brown  or  blackish  oblique  costal  streake  reaching  the  middle 
and  tien  produced  backwards,  the  last  one  produced  back  to  the  apex.  The  first  o( 
these  etreaku  is  sear  the  base  of  the  win^,  and  extends  along  the  costa  to  the  hMe, 
the  wcond  before  the  middle,  and  the  third  at  about  the  apical  third  of  the  winj 
length.  The  apical  part  of  the  wing  is  darker  than  the  remainder.  Abdomen  aoa 
lege  pale  sordid  ochreous,  the  latter  annulate  with  Aiscous  and  the  tirat  and  st;cead 
pairs  dark  fuscous  on  their  anterior  surfaces.  Al.  ex.  not  quite  half  au  inoh.-*Froqi 
FloHda, 

Professor  Comstock  informs  me  that  the  larva  lives  in  a  case,  of  whiih  ho  nent  me 
au  example,  and  that  It  feeds  upon  the  orange.  Tbe  case  is  an  obloug  cui.c  of  bilk 
lined  externally  with  fragments  of  ixass  and  other  debris, 

BTiASTOBASIS  CITRICOLELLA  Chambers  (new  species.) 

Order  Lepidopteba  ;  family  Tineid ae. 

From  a  dry  orange  which  was  fonnd  at  Jacksonville,  Fla.,  in  the  lat- 
ter part  of  January,  and  preserved  on  account  of  its  being  infested  by 
a  small  beetle  {Araeocerusfaschulatus),  there  issued  rather  unexpectedly 
on  March  17  a  small  gray  Tineid  moth,  which  was  referred  to  Mr.  Cham- 
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hers  for  determination.    Bo  pronownces  it  a  new  species  of  Blastoba- 
$i»y  and  characterizes  it  as  ibllows : 

BusroBAftis  CITRICOI.ELLA  Chiimbci-s  (ti.  sp.)- 

The  elongate,  rather  narrow  face,  nm\  the  fiut  that  the  snliniedian  vein  of  th«  fore 
w.D«x8  ^ivpsi  ott"  a  brjuieh  to  the  dorsal  niarj;iu  from  ahimt  its  middle  (which  I  liav©  Wot 
«)!  »erv  ru  in  any  other  Tineid),  at  fir»t  inclined  nie  to  8ci>avate  this  $peciet>from  BUxstO' 
teiw.  1  ike  B.  cocdrordla^  it  has  »  largo  tnft  projecting  from  the  baae  of  the  baaalr 
joint  of  the  antenna,  and  forming  a  bort  of  eye-cap.  Head,  thorax,  and  fore  wings 
sordi'l,  white,  dnsted  with  fnacous  on  the  wings ;  the  fuseons  scales  are  arranged  in  lon- 
gitudinal streaks  along  the  disc,  and  the  fold  is  AiRcons ;  anteDuae  sordid  white,  aunu- 
lalA  with  tiiscons ;  hind  wingu  and  abdomen  stnMnineouH. 

41.  ex.  not  quite  f  inch,  A  single  female,  said  by  X'lufejisur  Comstock  {^  havo  \>wix 
bred  fxMVBL  **  a  day  orange." 

THE  ORANGE-LEAF  NOTCHER. 

{ArtipuB  ftoriflanus  Horn.) 

Order  Coleoptera;  family  Ci^rrLiomDAE. 

ijaticg  jagged  uot<:hes  iu  the  edge?*  of  op»»nge  leaves;  a  small  whitish  snont-beetle,  J 

inch  iu  length. 

In  July,  1870,  specimens  of  this  beetle  were  received  from  Mr.  H.  S» 
Williams,  of  Rock  Ledge,  Fla,  He  eitated  that  they  only  api>eiired  iu  a 
limited  iwrtiou  of  his  grove,  but  that  in  this  one  locality  they  were  veiy 
aWdant  He  said  tuat  be  had  killed  hundi-eds,  and  yet  every  morn- 
inif  aboat  so  many  were  at  work. 

I  visited  Mr.  Williams's  ]>lace  in  the  sprin<2:  of  1880,  and  at  that  time 
the  beetle8  were  still  at  work,  and  had  sprcacl  but  little  from  the  origi- 
ual  spot.  Experiments  showed  that  they  droi)  readily  whenever  tie 
tree  upon  which  they  are  at  work  is  jarred,  and  hence  they  may  be  eas- 
ily caught  upon  sheets  and  def^tioycd,  as  is  dune  with  the  common  plum 
cuixjuUo.    (See  Plate  HI,  fig.  o.) 

WHITE  ANTS,  OR  '*WOOP  LICE." 

{Termer  flavipes  Kohlar.) 

Order  Neuroptera;  family  Termitidae. 

GlrdllTig  the  bark  of  orange  trees  and  gnava  bnshes  near  the  surface  of  the  gronnd, 
or  eating  out  the  interior  of  sugar-cane  and  other  plants;  numerous  sinaU  whit^ 
insects,  resembliog  auts  in  form  and  sIks. 

These  insects,  which  are  common  throug:hout  our  territory  from  Massar 
chusettB  to  Florida,  are  usually  found  living  in  communities  in  logs, 
•ticks,  and  stumps.  Decaying  pine  wood  is  especially  liable  to  be 
attacked  by  them.  Sometimes  they  are  very  destructive  to  wooden 
fitmctures,  as  houses,  bridges,  and  fences,  and  especially  to  such  parts 
as  are  near  the  ground. 

This  season  we  have  learned  that  they  do  not  confine  their  attacks 
to  dead  vegetable  matter,  but  that  they,  frequently  infest  and  destroy 
living  plants.  We  received  specimens  from  Mr.  B.  F,  Weems,  of  Hous- 
ton, Tex.,  that  were  infesting  pampas  grass  and  orange  trees;  and  I 
Ibuud  them  common  throughout  Florida,  infesting  orange  trees,  guava 
hashes,  and  sugar-cane.  In  the  las^named  State  these  insects  are 
{generally  recognized  as  important  pests.  They  are  there  known  as 
**  wood  lice,''  a  name  whose  use  is  to  be  deprecated,  an  it  tends  to  create 
ooafoBion. 
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Wbeu  white  ants  infest  livin<*  plants,  they  attack  that  pai-t  which  is 
at  or  jiiHt  below  the  surface  of  the  ground.  In  the  ca^  of  pampas  grtiSB, 
the  base  of  the  stalk  is  hollowed;  with  woody  plants,  as  orange  trees 
and  guava  bushes,  the  bark  of  the  base  of  the  trunk  is  eaten,  and  tre- 
quently  the  tree  is  completely  girdled;  with  sugar-cane,  the  most  serious 
injury  is  the  destruction  of  the  seed  cane. 

'  The  white  ants  may  be  destroyed  by  water  heateil  sufficiently  to  kill 
the  insects  without  injury  to  the  infested  plants.  In  the  case  of  orange 
trees,  much  can  be  done  to  prevent  the  attacks  of  these  insects.  My 
experience  convinces  me  that  it  is  those  trees  about  the  crown  of  whose 
roots  the  soil  has  been  heaped  that  are  most  liable  to  become  infested. 
It  follows  that  care  should  be  taken  to  remove  such  soil  immediately 
alter  each  cultivation  of  the  grove,  leaving  the  crown  of  the  roots  ex- 
posed. It  is  also  important  to  remove  all  old  wood,  especially  pine, 
from  near  the  trees,  as  such  wood  is  liable  to  become  infested  and  the 
white  ants  to  spread  li*om  it  to  the  orange  trees. 

TWO  NEW  PARAJ^ITES  ON  ORANGE  INSECTS. 

The  leaves  of  the  terminal  twigs  of  orange  trees  are  frequently  in- 
fested, esi)ecially  in  the  spring,  by  numerous  dark-green  plant-lice, 
which  do  considerable  injury  by  checking  the  growth  of  the  young 
shoots.  At  Rock  Ledge,  Fla.,  1  found  that  these  plant-lice  were  de- 
stroyed in  great  numbers  by  a  small  black  Ichneumon  tly,  a  description 
of  which  has  not  heretofore  been  published,  I  bred  the  same  species 
from  plant-lice  infesting  the  cotton  plant,  and  from  the  common  grain 
]>lant-louse  (Aphw  avenae).  The  specimens  were  referred  to  Mr.  E.  T. 
Cresson,  who  prepared  the  following  characterization  of  the  species: 

Trioxys  testaceipes  Cresson  (n.  sp.). 

FemaU: — Piceous  or  shiuing  black,  smooth  aud  ])olishod,  iiiipunctured ;  mandibles 
and  palpi  i)alo ;  antennae  brownish-black,  sometimes  more  or  less  palo  ]>cneath,  li^ 
iointed,  tbe  joints  faintly  fluted  or  grooved,  tho  last  one  longest  and  tbickest;  wings 
hyaline,  iridescent,  stigma  pale ;  legs,  including  coxae,  yellowish-testaceous,  the  pos- 
terior pair  generally  more  or  less  fuscous  or  blackish;  abdomen  often  brown  or  palo 
piceous,  with  the  first,  and  sometimes  part  of  the  second,  segment  more  or  less  testa- 
ceous.   Length,  .07  in<'h. 

JJah, — Rock  Led^c,  Fla.,  Selma,  Ala.,  and  Pocomoke  City,  Md.  Parasitic  xipon  au 
aphid  infesting  twigs  of  orange,  an  aphid  on  the  cotton  plant,  and  Jphis  avenae  Fabr. 

Another  undescribed  species  of  Ichneumon  fly  was  bred  from  cocoons 
which  I  found  upon  an  orange  leaf  at  Rock  Ledge,  Fla.  This  species 
is  j>robably  parasitic  on  some  larvae  infesting  the  orange  tree.  It  was 
also  referred  to  JVIr.  Cresson,  who  characterizes  it  as  follows : 

POLYSPIIINCT.V  ALBIPES  CreSSOU  (u.  Sp.). 

Male. — .Sanguineous,  smooth  and  polished :  headbhick :  cly])euf»,  maudibles  and  palpi, 
"wbittj;  antennae  long,  slender,  black;  iegulae  and  dot  bci'ore,  ^vhito;  wings  hyaline, 
subiri  descent,  nervures  and  stigma  fuscous;  legs,  includi'ig  coxae,  white,  tijis  of  tarsi 
blackish ;  second  and  follo%ving  segments  of  abdomen  with  a  transverse  black  spot  on 
each  side  at  tip,  and  a  transverse  deeply  impi-essed  line  near  base  and  apex,  tho  lateral 
middle  being  therefore  more  or  less  swollen;  basal  seirment  with  a  median  shallow 

froove  al)ovo,  aud  a  short,  stout  tubercle  on  each  side:   venter  yellowish-wliito. 
.ength,  .28  inch. 
Hah, — Kock  Ledge,  Florida.    Found  on  an  orange  leaf^ 
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THE  PALMETTOLEAF  MINER. 

{Lavema  sahalella  Chambers  [new  species].) 

Order  Lepidopteea  5  family  Tineidae, 

Feeding  in  small  companies  upon  the  upper  surface  of  the  leaf  of  the  saw-palmetto, 
nnder  a  silken  covering,  cyhndrical  wnite  larvae  with  longitudinal  brown  stripes, 
yellow  heads,  and  yellow  first  segments.    (PI.  U,  fig.  1.) 

In  the  spring  of  1879  specimens  of  a  leaf  miner  on  the  leaves  of  the 
nw-x>alinetto  {Sabal  serrulata)  were  sent  to  the  department  by  Mr. 
SchwarZy  from  Florida.  During  the  summer  the  motii  was  sent  to  Mr. 
Chambers  for  identification,  but  it  proved  to  be  a  new  species.  He  ac- 
oofdin^y  named  it,  and  his  characterization  of  the  species  is  appended. 
During  my  entomological  excursion  to  Florida  in  January  and  Febru- 
ary, 1880, 1  again  met  with  the  si)ecies,  and  collected  many  specimens 
in  all  stages.  Along  the  Transit  Railroad,  between  Femandina  and 
Baldwin,  it  was  very  common,  and  in  other  parts  of  the  State  it  was  oc- 
casionally seen.  In  a  few  instances  I  found  this  species  feeding  upon 
tiie  leaves  of  the  young  cabbage  palmetto  (Sdbal  palmetto). 

The  larva  feeds  upon  the  upper  surface  of  the  leaf,  destroying  the 
npper  skin  and  the  fleshy  part  of  the  leaf,  leaving  the  lower  skin  un- 
toached.  I  have  never  found  it  feeding  upon  the  under  surface.  The 
larrae  are  social  in  their  nature,  working  together  in  small  companies, 
several  making  a  common  nest.  This  nest  consists  simply  of  a  delicate 
Aeet  of  silk,  covering  that  part  of  the  leaf  ui)on  which  the  larvae  are 
working.  This  silken  sheet  is  covered  externally  with  a  layer  of  what 
appears  to  the  unaided  eye  like  sawdust,  but  which  is  in  reality  a  mass 
of  the  excrementitious  pellets  of  the  larvae.  The  true  nature  of  the 
work  is  thus  concealed,  botk  the  silken  covering  and  the  larvae  them- 
selves being  hidden  from  view.  The  nest  is  always  kept  extended  be- 
yond the  eaten  portion,  so  that  the  larvae  are  under  cover  while  eating, 
^tih  the  disk  and  the  terminal  portions  of  the  leaf  are  infested.  & 
inany  cases  the  latter  were  fastened  together  lengthwise,  as  if  they  had 
never  been  unfolded,  or  had  been  drawn  together.  From  the  Ime  of 
Miion  the  excrement  always  projects. 

He  average  length  of  the  full-grown  larvae  is  about  14°™.  (.55  inch). 
Biey  are  comparatively  slender  and  subcyUndrical  in  form.  The  ground 
color  is  white  tinged  with  yellow,  the  head  and  prothoracic  shield  being 
*  darker  yellow  and  the  mandibles  brown.  Extending  longitudinally 
from  prothorax  to  anus  are  eight  somewhat  irregular,  reddish-brown 
*Wpe8,  at  equal  distances  apart  around  the  whole  body.  These  stripes 
^w  more  pronounced  as  the  larva  increases  in  age.  The  larvae  are 
active  in  their  movements,  and  when  removed  from  their  mines  drop 
^^^^^y  by  a  thread.  A  strange  peculiarity  of  the  color  of  the  brown 
^pes  is  that  upon  the  larva  being  placed  in  alcohol  they  change  to  a 
teUiwit  pink  or  rose  color.  The  same  effect  is  also  produced  when  they 
^  mounted  in  Canada  balsam. 

The  chrysalis  is  formed  under  the  silken  covering.  It  is  about  8°™ 
[fs  inch)  in  length  and  is  rather  slender.  The  abdomen  is  reddish  and 
wie  wing-covers  yellowish  brown.  It  is  smooth  and  shining.  The  wing 
sheaths  extend  to  the  eighth  abdominal  segment 

The  moth  is  quite  large  for  a  Tineid,  the  expanse  of  the  wings  being 
16.5  nun  (I  inch.)    Its  general  color  is  a  delicate  silvery  gray,  with  a  tinge 
14  AO 


Digiti 


zed  by  Google 


210         REPORT   OF   THE  COMMISSIONER   OF   AGRICULTURE. 

of  lavender  iu  some  individuals.  There  arc  two  minute  black  spots  to- 
wards the  hind  margin  of  each  front  wing. 

Although  the  saw-palmetto  is  not  of  much  service  in  the  arts  at  pres- 
ent, still  it  is  used  to  a  certain  extent  in  the  manufacture  of  paper,  and 
this  utilization  bids  fair  to  increase.  Hence  our  leaf  miner,  although, 
hardly  to  be  ranked  as  injurious  at  present,  may  become  so  at  somo  not 
for  distant  day. 

A  Chalcid  parasite  has  been  bred  from  this  insect,  which  will  be  de- 
scribed in  a  future  report. 

The  following  is  Mr.  Chambers-s  characterization  of  the  species : 

Laverna  sabalella,  n.  sp. 

Very  pale  ochreous  yeUow,  or  perhaps  rather  stramineous.  Outer  surface  of  the 
second  joint  of  the  palpi  brown.  There  is  a  small  brown  spot  on  the  fold  neajr  the 
hind  margin  of  the  fore  wings,  and  a  larger  one  at  the  end  of  the  disk  nearer  to  the 
costal  than  to  the  dorsal  margin.    Al,  exp,  i  inch. 

The  wings  are  more  elongate  and  narrow  than  in  X.  gleditokialella,  but  the  palpi  are 
slender  and  acuminate  as  m  that  species.    The  larva  feeds  on  the  upper  side  of  the 

I  palmetto  (Sabal)  in  Florida.    It  fonns  of  its  frass  or  excrement  largo  tubes  or  gal- 
erics  under  which  it  Uvea. 

THE  RESPLENDENT  SHIELD  BEAEEB. 

(Aspidisca  splendori/erellaj  Clem.) 

Order  LEPIDOPTERA5  family  Tineidae. 

Mining  the  leaves  of  apple  twice  a  year  and  cutting  out  an  oval  case,  which  it  carries 
to  the  trunk  or  limbs  and  attaches,  a  minute  whitish  footless  larva,  with  a  brownish 
head  and  a  yellow-brown  spot  on  each  segment. 

It  is  not  an  uncommon  sight  in  this  latitude*  to  see  during  the  winter 
numbers  of  little  oval  disk-shaped  yellowish  bodies,  3""™  (.1  inch) 
long,  and  bearing  a  resemblance  to  some  kind  of  seed  attached  to  the 
trunks  and  branches  of  apple  trees.  (The  general  appearance  of  these 
disks  is  shown  in  PL  II  tig.,  2.)  If  one  of  these  is  examined  closely 
it  will  be  seen  to  consist  of  nothing  more  than  a  section  of  apple  leai^ 
looking  as  though  it  might  have  been  clipped  Ixom  the  leaf  by  a  punch. 
If  suificient  curiosity  is  aroused  to  impel  one  to  a  further  examination, 
and  if  the  disk  be  pulled  apart,  it  will  in  all  probability  be  found  to  con- 
tain a  small  yellowish  contracted  lai'va,  which,  had  it  been  left  undis- 
turbed, would  have  changed  to  a  chrysalis  early  the  ensuing  spring  and 
later  to  a  moth. 

During  the  month  of  May,  after  tlie  apple  leaves  have  attained  a  suf- 
ficient size,  I  have  often  watched  the  brilliant  little  adult  of  this  insect 
running  about  upon  the  upper  surface  of  the  leaves  in  the  bright  sun- 
light with  their  wings  folded  close  along  their  sides.  I  have  never  seen 
them  deposit  their  egg^  and  this  is  probably  done  at  night.  Neither 
have  I  ever  been  able  to  find  their  unhatched  eggs,  though  the  shells 
are  plainly  observable  on  the  upper  side  of  the  leaf  after  the  mine  is 
sufiBciently  far  advanced  to  show  one  where  to  look  for  them. 

The  young  larva,  hatching,  penetrates  to  the  interior  of  the  leaf 
and  begins  a  linear  mine,  which  as  it  increases  in  size  becomes  an 
irregular  blotch  obliterating  the  early  linear  portion.  The  nearly  com- 
pleted mine  bears  a  slight  resemblance  to  that  of  Tischeria  malifoliellay 
which  is  frequently  found  upon  the  same  leaf,  but  ditters  in  the  fact  that 

*  It  is  impossible  to  say  what  the  geographical  range  of  this  insect  is.  Mr.  Sanbom 
bred  it  in  Cambridge,  Dr.  Clemens  presumably  in  Pmladelphia,  and  Mr.  Chambers  at 
Covington,  Ej, 
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the  mine  of  the  latter  is  ouly  observable  from  the  upper  side  of  the  leaf, 
while  that  of  our  insect  can  be  seen  from  both  sides  and  is  also  of  a 
darker  color. 

The  mine  when  completed  is  an  irregular,  frequently  more  or  less 
triangular,  rather  dark  colored  blotch,  averaging  6  or  7"""  in  its  longest 
diameter  and  observable  from  both  surfaces  of  the  leaf.  Ui)  to  the  time 
Then  the  larva  has  attained  full  growth  the  mine  is  translucent,  the 
only  dark  spots  being  the  larva  itself  and  the  excrement  which  is  col- 
lected in  an  irregular  cake  of  minute  pellets  in  the  region  where  the 
mino  was  first  begun.  Soon,  however,  the  translucency  of  the  broader 
end  of  the  mine  begins  to  be  obscured  in  an  oval  8i)ot,  and  if  it  could  be 
opened  the  larva  would  be  found  busily  engaged  in  lining  both  surfaces 
of  the  leaf  with  white  silk,  mapping  out  the  size  and  shape  of  its  future 
ttse.  After  this  lining  nas  become  suflBciently  thick,  the  larva  com- 
aences  to  cut  through  both  surfaces  of  the  leaf  at  the  edge  of  the  oval 
lining,  and  to  draw  them  together  and  fasten  them  with  silk  as  it  goos. 
When  the  circumference  of  the  oval  has  been  cut  and  fastened,  with  tlio 
exception  of  a  small  portion  at  one  end,  the  larva  at  that  point  cuts 
tiirough  the  upper  surface  alone,  partly  issues  from  it«  case,  and  weaves 
a  strong  cord  of  silk  from  the  surface  of  the  leaf  on  beyond  the  mine 
back  to  the  mouth  of  the  case.  Then,  everything  being  securely  fast- 
ened, it  cuts  the  last  band  of  the  lower  membrane  which  still  remains 
intact,  and  stands  upon  the  upper  surface  of  the  leaf  with  its  completed 
case  upon  its  back.  The  next  step  is  to  cut  the  supporting  cord,  and 
the  larva  is  free  to  start  upon  its  travels. 

In  walking,  the  head  and  first  three  thoracic  segments  alone  are  pro- 
truded from  the  case,  the  soft  hinder  parts  being  thus  protected.  The 
abdomen  with  the  inclosing  case  is  lifted  erect  in  the  air,  so  that  it  does 
not  drag  ux)on  the  insect  as  it  walks.  After  progressing  for  an  inch  or 
»the  larva  usually  drops  from  the  leaf,  spinning  a  long  silken  thread 
asitfidls.  In  this  way  it  either  reaches  the  ground,  or,  what  is  much 
more  common,  falls  upon  or  is  blown  by  the  wind  to  a  limb  or  the  trunk. 
It  travels  a  greater  or  less  distance  further  until  it  finds  what  seems  to 
it  to  be  a  proper  place,  and  there,  after  attaching  the  case  firmly  to  the 
bark  by  a  button  of  silk,  it  sooner  or  later  transforms  to  a  pupa. 

5^0  food  is  taken  after  the  case  is  begun.  The  posterior  end  of  the 
^ase  is  left  slightly  open,  although  there  is  no  necessity  for  an  anal  open- 
ing through  which  to  pass  the  excrement,  as  in  Coleaphora;  neither  is 
^y  excrement  to  be  found  in  the  case,  all  having  been  left  behind  in 
the  mine.  After  fastening  its  case  permanently,  but  before  transforming 
to  the  pupa  state,  the  larva  reverses  its  position  in  the  case,  so  that  its 
bead  is  towards  what  was  formerly  the  posterior  end. 
.  When  the  time  arrives  for  the  moth  to  make  its  exit,  the  pupa  works 
Jts  way  out  through  the  posterior  slit  in  the  case  until  it  is  half  emerged, 
and  in  that  position  gives  forth  the  moth. 

Dr.  Packard*  speaks  of  the  forming  of  the  cases  in  the  latter  part  oi 
^^igust  and  September.  Mr.  Chambers  f  also  states  this  to  be  the  cus- 
toinary  time,  and  August  was  the  month  in  which  Dr.  Clemens  J  found 
tbem.  In  Washington,  however  (and  this  would  probably  hold  true  in 
tbe  field  of  Mr.  Chambers's  observations),  there  are  two  broods  in  the 

<^iirse  of  the  season.    During  the  past  summer  the  first  cases  were  ob- 

8^nred  on  July  16,  and  July  23  the  first  moth  issued,  and  from  this  date 

"il'the  middle  of  August  they  were  continually  issuing.    This  first  brood 

*Qnido  to  the  Study  of  Insects,  p.  355.  ~~ 

JCaiiadian  Entomologist,  vol.  iii,  p.  223. 
♦  J^  Acad.  Nat.  Sci.  Piul.,  1860,  p.  12, 
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was  quite  numerous,  but  when  the  second  brood  be^an  to  make  their 
cases,  about  the  end  of  September,  the  apple  trees  were  a  sorry  sight  to 
the  orchardist.  I  have  frequently  counted  from  twenty-five  to  thirty 
separate  mines  in  a  single  leaf,  from  which  one  can  see  what  a  great 
diJfirin  this  insect  must  have  caused  upon  the  vitality  of  the  plant.  In 
early  October,  when  permanent  hibernating  quarters  had  been  taken  up, 
the  tree  trunks  and  larger  branches  were  fairly  covered  with  the  clus- 
tering cases.  I  have  counted  forty-seven  on  a  spot  of  bark  not  larger 
than  a  dime.  In  the  crotches  of  the  limbs,  in  the  crevices  of  knot«,  and 
in  similar  places  they  were  particularly  abundant.  They  were  also  to 
be  found  upon  the  grass  and  sticks  at  the  base  of  the  tree. 

The  individuals  of  the  first  brood  transform  to  pupae  almost  im- 
mediately upon  permanently  fastening  their  easels,  but  the  members  of 
the  last  brood  hibernate  in  the  larva  state.  A  case  opened  at  any  time 
during  the  winter  will  be  found  to  contain  a  short  thick  yellow  larva 
differing  considerably  from  the  mining  form.  (A  description  of  both 
forms  will  be  found  at  the  end  of  this  account)  In  this  state  the  insect 
remaiDS  until  some  time  in  March  or  April,  depending  upon  the  severity 
of  the  seajson,  when  it  transforms  to  the  dusky  yellow  pupa.  The  moth 
issues  a  week  or  so  after  the  pupa  is  formed.  This  season  the  first  moth 
issued  on  March  IGth ;  but  that  it  was  much  ahead  of  its  time  was  shown 
by  the  fact  that  not  a  leaf  was  to  be  seen  upon  the  trees. 

Food  plants, — ^At  various  times  during  the  summer  this  same  species 
was  observed  not  alone  upon  the  apple,  but  upon  several  varieties  of 
cultivated  pear  trees  and  upon  Crataegus  in  the  department  grounds. 
In  September  they  were  found  in  great  numbers  in  the  leaves  of  wild 
cherry  trees  id  an  old  cemetery  at  Alexandria,  Ya. 

Natural  enemies. — ^Many  of  the  cases  were  found  in  the  webs  of  nest- 
ing spiders,  upon  different  parts  of  the  trees,  but  whether  the  spiders 
feed  upon  them  or  whether  the  case  would  protect  them  it  is  hard  to 
say.  The  moths,  however,  would  probably  be  unable  to  issue  from  the 
cases  thus  caught. 

Large  numbers  were  destroyed  by  ants.  I  have  repeatedly  observed 
two  or  more  ants  take  hold  of  a  case  on  opposite  sides  and  tear  it  open, 
either  devouring  or  carrying  off  the  inclosed  larva  or  pupa. 

Two  hymenopterous  parasites  have  been  bred  from  the  cases  of  the 
resplendent  shield  bearer,  the  one  a  Microgaster,  in  large  numbers,  and 
the  other  a  Chalcid  in  but  a  single  instance. 

Remedies. — Obviously  the  only  remedy  for  this  insect,  when  its  inju- 
ries have  become  severe  enough  to  attract  attention,  is  to  destroy  the 
cases  in  the  winter  time.  The  bark  of  the  tree  can  be  slightly  scraped 
and  many  thus  destroyed,  or  it  can  be  painted  over  with  some  insectici- 
dal  solution.  A  mixture  of  kerosene  and  water  in  the  proportion  of 
about  3  to  100  by  volume,  put  on  with  a  whitewash  brush  or  sprayed 
from  a  fountain  pump,  would  probably  prove  efficacious.  A  mixture  of 
lime  and  sulphur  in  the  proportions  of  one-half  bushel  shell  lime  to  six 
pounds  powdered  sulphur,  dissolved  and  brought  to  the  consistency  of 
a  whitewash  with  hot  water,  was  applied  to  the  trees  in  the  department 
grounds  last  fall.  It  had  the  eifect  of  killing  all  of  these  cavso  bearers 
which  it  reached,  and  undoubtedly  destmyed  all  of  the  woolly  apple 
lice  {Eriosoma  lani{jera  Ilausmauu)  which  were  above  ground,  as  well  as 
all  the  bark  lice  {Mytilaspis  pomicorticis  liiley)  which  it  touched.  It  is 
also  claimed  for  this  mixture  that  it  has  a  beneficial  effect  in  warding 
off  the  so-called  *H)light." 

The^e  remedies  can,  however,  simply  aim  at  a  greater  or  less  reduc- 
tion of  the  numbers.    iS^othing  like  an  extermination  can  be  hoped  for 
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DDlefis  tlirongli  parasites,  owing  to  the  numerous  food-plants  of  this  in- 
sect No  matter  how  the  work  of  destruction  is  performed  upon  the 
apple,  the  trees  will  be  restocked  from  the  wild  cherry  or  some  other 
^t  difficult  to  reach. 

We  append  a  description  of  the  larva  and  chrysalis,  and  quote  Br. 
ClemeB^s  description  of  the  adult,  to  enable  readers  to  recognize  the 
insect 

ASFIDISCA  SPLtEXPORIFERELLA  Clem. 

JthiU. — Head  golden.  Antennae  fuscous,  tinged  with  golden.  Fore-wiu^s,  fix)m 
^  base  to  tlie  middle,  leaden  gray,  with  a  splendent  lustre,  and  from  the  middle  to 
tbetip  golden,  T«rith  a  broad,  nearly  straight,  metallic  silvery  streak  extending  from 
tbe  costs  near  tbe  tip  to  the  middle  of  the  wing,  and  dark  margined  on  both  sides. 
Hdb  is  nearly  joined  by  a  dorsal  streak  of  the  same  hue  almost  opposite  to  it,  with  con- 
▼wring  dark  margins,  and  with  a  blotch  of  dark-brown  scales  adjoining  it  behind. 
Ifitbe  coBto-apical  cilia  is  a  sliort,  blackish-brown  streak  parallel  to  the  dark  margin 
tf  the  silTery  costal  streak.  At  the  tip  is  a  black  apical  spot,  with  metallic  silverv 
Kakt  in  it«  center,  and  a  few  silvery  scales  in  the  cilia  above  and  beneath  it.  A 
^kish-brown  hinder  marginal  line  in  the  cilia,  interrupted  by  a  silvery  stteak  in 
^  dha  beneath  the  apical  spot,  and  the  cilia  yellowish-brown.  Hind-wings  leaden 
gay;  cilia  yeUowish-browu. 

fytu-grovon  tnining  larva, — Length  S""™  (.12  inch).  Head  small,  short,  oval,  retrac- 
^  First  thoracic  segment  twice  as  wide  as  head;  widest  behind,  rounding  to  base 
rf  head.  Second  thoracic  segment  wider  than  first,  but  only  two-thirds  as  broad, 
pmd  thoracic  segment  narrower  than  second;  succeeding  segments  gradually  dimin- 
idnng  in  size.  General  color  light  yellowish-brown.  Head  dark ;  nrst  thoracic  seg- 
BCBt  with  a  broad  brownish  disk,  leaving  a  narrow  yeUowiah  band  around  border; 
■<OQd  «nd  third  thoracic  segments  each  with  a  similar  brown  disk,  with  two  large 
jMMyersely-oval  yeUow  spots;  abdominal  segments  1  to  6  have  each  an  irregular 
wo^m  spot  in  the  middle.  No  true  legs  present.  The  oval  yeUow  spots  on  the  sec- 
?ftd  and  third  thoracic  segments  are  cup-like  depressions,  dorsal  and  ventral,  which  aid 
Qt  locomotion.  There  are  also  strongly-marked  integumental  folds  laterally  and  at  the 
ttns,  which  act  f»  prolegs.  Projecting  laterally  from  each  of  the  thoracic  segments 
ttc  fcrar  hairs,  two  on  each  side ;  and  from  each  abdominal  segment  except  the  last, 
^projects  on  each  side.  Around  the  anus  there  are  ten  hairs,  each  springing  from 
MmiiU  tnbercle.  Joints  of  segment.)  quite  strongly  marked.  Upon  the  ventral  side 
w  the  prothoracio  segment  is  a  transverse  slightly  recurved  row  of  from  twenty  to 
twenty-five  snoall  pointed  tubercles. 

-fiwrmoliit^  larva, — Length  1.7™™ ;  width  .7™™.  Broad,  stout,  sides  snbparaUel ;  ends 
■***<jnaL  H€)ad  entirely  retracted  in  prothoracic  segment.  Distinction  between  seg- 
iDGits  not  nearly  so  marked  as  with  mining  form.  General  color  rich  straw.  The  only 
IJAi^g  is  a  narrow  brown  curved  line  on  the  under  side  of  the  prothoracio  segment. 
*o  l«tdal  hairs  observable. 

.^^fwUs, — Length  1.5"".  In  profile  the  venter  is  straight  and  the  dorsum  con- 
■j™>ly  arched.  Wing-sheaths  and  posterior  tarsal  sheaths  extending  to  end  of 
rtdomen.  Antennal  sheaths  short,  ending  nearly  even  with  anterior  tarsal  sheaths. 
fl*ad  more  elongated  and  more  strongly  differentiated  from  thorax  dorsally  than  is 
*n*l  No  spines  of  any  kind  observable.  Color:  Abdomen  light-yellow,  blackish  at 
^J5®?  ©yes  large  and  black ;  wing-covers,  leg  and  antennal  sheaths,  dorsum  of  thorax, 
mdhead  smoky,  darker  on  forehead  than  el^ where. 

THE  GEAPEVINB  PLEA-BEETLE. 

Qrofptodera  [Raltica]  chalybea^  Illiger. 

Order  Coleopteba;  family  Chbysomelidab. 

***ui£  into  the  buds  in  early  spring,  and,  later,  gnawing  holes  into  the  leaves,  a  small 
•w-blue  jumping  beetle.  In  May  and  June  the  brown  sluggish  larvae  upon  the 
^pper  snrtace,  also  eating  irregular  holes,  and  frequently  skeletonizing  the  leaf. 

So  much  injury  has  been  done  by  this  celebrated  pest  during  the  past 
^^n,  and  so  little  seems  to  be  known  concerning  its  habits  amongst 
«iose  of  onr  correspondents  who  have  been  the  worst  afflicted  by  it,  that 
^  fed  constrained  to  give  in  brief  a  resam6  of  its  natural  history,  fig- 
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uring  it  anew  iu  all  stages,  and  giving  sucli  advice  as  we  may  be  able 
in  the  shape  of  remedies.    (Plate  III,  tigs.  1,  2.) 

The  grapevine  flea-beetle  was  first  described  in  1807,  by  Karl  lUi^er,* 
from  specimens  labeled  Georgia  and  Pennsylvania.  Its  transformations 
were  first  sot  forth  by  Davi<l  Thomas^  in  Silliman's  Journal,  vol.  xxvi, 
from  observations  made  in  Central  Kew  York.  iN'eaily  all  the  subse- 
quent writers  upon  economic  entomology  have  given  it  greater  or  less 
mention. 

The  greatest  damage  which  is  done  by  the  flea  beetle  is,  perhaps,  the 
eating  of  the  vine  buds  early  in  spring.  The  adult  beetles  hibernate  in 
great  numbers  under  the  rough  bark  of  the  supporting  posts,  under  the 
outer  bark  at  the  base  of  the  vines  themselves,  in  the  joints  of  neighbor- 
ing fences,  under  sticks,  stones,  or  logs  upon  the  ground,  in  any  crevice, 
in  fact,  which  will  aflbrd  them  shelter.  During  the  first  warm  days  of  the 
spring,  as  the  buds  are  beginning  to  swell  and  burst,  these  pests  leave 
their  winter-quarters  and,  in  the  middle  of  the  day,  when  the  sun  is 
shining  brightly,  fly  or  jump  to  the  nearest  vine.  They  then  gnaw  un- 
sightly holes  into  the  opening  buds,  often  boring  in  so  far  that  they  are 
almost  hidden  from  view.  In  a  vineyard  of  many  acres  we  have  seen 
dozens  of  buds  upon  every  vine  thus  destroyed. 

The  beetle'is  small,  measuring  only  from  4  to  5"*"  (less  than  one-fifth 
of  an  inch)  in  length.  Its  color  is  dark  steel-blue,  varying  occasionally 
to  purplish  or  even  brown.  The  characteristic  which  is  at  once  noticed, 
and  which  has  gained  it  its  popular  name,  is  its  power  of  jumping  like 
a  flea.  For  this  purpose  its  hind  thighs  are  much  enlarged.  Like  many 
others  of  its  family  (Ch'ysomelidae  or  leaf  beetles),  it  has  the  habit  of 
feigning  death  when  disturbed,  and  will  jump  or  drop  from  a  vine  upon 
which  it  is  at  work  if  the  vine  be  shaken.  After  their  lirst  hunger  is 
satisfied  the  beetles  pair,  and,  as  soon  as  the  leaves  have  becflme  un- 
folded, the  females  begin  to  deposit  their  eggs. 

The  eggs,  which  are  a  long  oval  in  shape,  measure  on  an  average  .65""" 
(.03  inch)  in  length.  They  are  straw  colored,  and  arc  laid  in  irregular 
clumps  of  four  or  five,  more  or  less,  both  upon  the  upper  and  under 
sides  of  the  leaf.  Rarely  a  few  eggs  are  to  be  found  upon  the  unopened 
buds,  and  the  beetles,  if  caught  early  in  the  season  and  kept  in  confine- 
ment, will  oviposit  profusely  upon  any  substance  whatsoever.  ISome  time 
in  May,  the  date  varying  considerably,  the  young  larvae  hatch  from  the 
eggs.  They  are  dark  brown  in  color,  and  have  six  large  thoracic  legs 
and  one  anal  proleg.  They  feed  usually  upon  the  upper  side  of  the 
leaf,  eating  irregular  holes  through,  and  gradually  skeletonizing  it  down 
to  the  main  ribs.  It  requires,  in  tliis  latitude,  I'rom  throe  weeks  to  a 
month  for  them  to  attain  full  growth.  With  an  insect  which  has  such 
a  wide  northern  and  southern  range  as  this  it  is  impossible  to  make  any 
definite  statements  with  regard  to  length  of  stages  or  even  number  of 
broods.  As  an  example  of  this  we  may  refer  to  the  letter  of  i\Ir.  W.  F. 
Parker,  of  Tebeauville,  Ga.,  quoted  later,  Avhcreiii  he  states  that  the 
young  larv^ae  were  at  work  on  his  vines  March  15. 

The  full-grown  larvfie  (PI.  Ill,  figs.  1  and  2)  are  ligliter  in  color  than 
are  the  young,  being  of  a  chestnut  brown,  and  are  paler  below  than  above. 
Their  average  length  is  9"""  (.354  inch).  Each  segment  above  has  two 
transverse  rows  of  six  black  spot*?,  each  spot  giving  rise  to  a  hair.  The 
thoracic  legs  are  dark  brown,  and  the  anal  prop  leg  is  yellowish.  When 
they  have  led  sufliciently  the  larvae  drop  from  the  vines,  arid,  after  work- 
ing their  way  for  a  short  distance  under  ground  (two  or  three  inches) 
they  form  a  smooth  cavity  around  themselves  and  transform  to  pupae. 

•  lUigei'a  Magazinfur  iMektenkundCj  vol.  vi,  p.  115. 
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The  pnpae  are  about  4""°  (.15  incli)  in  length,  and  are  yellowish  brown 
in  color.  In  this  state  they  remain  from  two  to  three  weeks,  when  the 
perfect  beetles  emerge.  It  has  been  universally  stated  by  authors  that 
Mb  is  the  only  brood  which  is  produced  in  the  course  of  the  year,  but  we 
surmise  that  a  second  brood  will  yet  be  found,  particularly  in  the  more 
soathem  States,  where  the  insect  completes  its  tranformations  as  early 
tt  ttie  first  of  May.  The  newly  developed  beetles  feed  upon  the  leaves 
as  did  their  predecessors ;  and,  although  their  injuries  are  not  usually  so 
marked  as  are  those  of  the  hibernating  individuals,  owing  to  the  more 
idvancea  state  of  the  foliage,  still  we  have  heard  reports  of  considera- 
ble damage  done  by  them. 

There  is  no  way,  so  far  as  we  are  aware,  of  getting  rid  of  this  pest 
without  considerable  hard  work.  In  the  first  place,  much  should  be 
done  in  the  late  fall,  winter,  and  early  spring,  in  the  way  of  finding  out 
and  destroying  the  hibernating  places  of  the  beetles.  It  has,  unfortu- 
nately, been  the  custom  quite  generally  to  train  thevines  in  extensive  vine- 
jards  to  posts  from  which  the  bark  baa  not  been  removed.  This  bark 
sacks  and  peels  and  thus  affords  most  excellent  and  convenient  shelter 
to  the  beelJes.  In  the  large  vineyard  of  Mr.  A.  R.  Phillips,  of  Ar- 
Imgton,  Va.,  we  have  the  present  season  seen  the  saddest  results  from 
tte  use  of  posts  of  this  kind.  All  loose  bark  and  splinters  should  be 
removed  from  posts  and  trellises  or  other  supports,  and  all  rubbish  in 
the  vicinity  raked  up  and  destroyed.  As  an  actual  practical  illustration 
tf  the  amonnt  of  good  which  can  be  done  in  this  way  we  can  do  no  bet- 
ter than  quote  from  a  letter,  dated  March  15,  from  Mr.  W.  F.  Parker,  of 
TebcauviUe,  Ga. 

Dnring  the  months  of  December  and  January  I  went  over  the  whole  vineyard,  skin- 
2J^  ftll  the  bark  from  the  posts,  most  of  wLich  are  cyi)rc8S,  trimming  all  spUnters 
TOin  the%lats  of  which  the  arbors  are  made,  taking  care  to  remove  all  the  wood  that 
2J^d  be  spared,  and  raked  and  piled  np  the  mass,  including  all  the  leaves  and  other 
«aah  that  was  upon  the  ground,  and  burnt  it.  This  process  I  repeated  twice,  each 
^e  killing  the  beetles.  About  the  first  of  March  my  vines  began  to  bud  and  put  out 
jwit,  and,  upon  close  inspection,  I  found  the  beetle  was  aliead  of  me.  There  being 
Jjt  few  of  them  I  picked  them  off  with  the  hand,  watching,  hunting,  and  catching 
"Win  two  or  three  times  daily,  and  up  to  the  tenth  had  killed,  I  suppose,  about  one 
wnidred  In  all.  I  was  not  able  to  find  one  in  the  whole  vineyard  until  the  fifteenth. 
*k  which  time  I  found  three,  and  made  the  further  discovery  that  some  had  escaped 
y  eve  ^nd  had  been  hatched  out.  On  one  vine  I  found,  I  suppose  about  fifty  worms 
W  batched  and  boring  the  leaves.  These  I  killed  with  the  hand.  I  saw  no  signs  of 
we  worm  ou  any  other  vine.  Last  March  I  suppose  there  were  five  or  ten  bushels  of 
tittpcst. 

,  Inasmuch,  however,  as  a  farmer  is  liable  to  wake  up  some  fine  mom- 
^  and  fi.Bd  his  vineyard  full  of  these  insects^  in  a  locality  where  they 
«ave  been  overlooked  before,  some  remedy  besides  clean  cultivation  the 
l^vious  winterbecomes  necessary.  It  has  been  found  the  present  spring, 
py  experiments  in  Mr.  Phillips's  vineyard,  that  they  can  be  kept  in  check 
^  the  following  way :  A  strip  of  cotton  cloth,  3  by  G  feet,  kept  open  by 
^sssticks  at  the  ends,  is  thoroughly  saturated  with  kerosene  and  held 
^der  the  vine,  while  the  supporting-post  is  struck  a  sharp  blow  with  a 
^ub.  The  beetles  readily  fall  by  the  jar,  and  contact  with  the  kerosene 
^ner  or  later  destroys  them.  It  vdll  without  doubt  be  found  advis- 
able to  make  use  of  two  of  these  sheets  in  oi'der  that  the  vine  may  be 
'liore  completely  surrounded.  With  this  simple  apparatus  three  boys 
^  go  over  a  large  vineyard  almost  as  fast  as  they  can  walk;  and  if 
^18  be  done  every  day,  say  for  a  week,  in  an  infested  field,  the  beetles 
JjU  be  quite  thoroughly  destroyed.  After  striking  the  saturated  sheet 
^e  beetles  show  no  disposition  either  to  fly  or  to  jump.  When,  how- 
cver,  they  strike  near  the  edge  ot  the  cloth,  they  not  inlrequently  crawl 
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to  the  edge  and  fall  to  the  ground,  iwssibly  reviving  from  the  eflFects  of 
the  small  dose.  The  escape  of  these  individuals  can  be  easily  prevented 
by  simply  stiching  a  rim  of  raw  cotton  or  cotton-batting  to  the  sheet 
and  thoroughly  saturating  it  also  with  the  coal  oil. 

Should  so  many  of  the  beetles  escape  from  the  prosecution  of  this 
remedy  that  the  injuries  of  their  larvae  become  marked,  or  should  the 
remedy  be  applied  after  the  eggs  have  already  been  deposited,  the  larvae 
may  be  destroyed  by  syringing  the  vines  with  a  solution  of  whale-oil 
soap  (two  pounds  of  soap  to  fifteen  gallons  of  water)  or  by  dusting  lime 
upon  the  leaves,  either  by  means  of  a  sifter  or  by  blowing  it  from  a  bel- 
lows. 

No  parasite  has  been  discovered  as  yet  upon  this  insect,  but  that  they 
are  attacked  by  a  fungoid  disease  seems  probable  from  the  fact  that 
specimens  which  Mr.  Parker  sent  us,  and  which  were  found  under  the 
bark  of  the  vines,  were  fsbstened  to  the  bark  and  surrounded  by  a  mass 
of  white  fungus  spores. 

THE  ASPARAGUS  BEETLE. 

{Crioceria  asparagi  Linn.) 

Order  Goleoptera;  family  Ghrysomelidae. 

Gnftwing  holes  into  the  yonng  heads  of  asparaffos,  and  laying  oval  black  eggfi  npon 
them,  a  small  red^  yellow,  and  black  beetle,  tne  larvae  or  which  (smaU,  brown,  bIiis* 
Hke  grabs)  also  feed  upon  the  young  beads,  and  the  second  brood  upon  the  fiofi- 
grown  plant.    (Plate  m,  fig.  4.) 

The  asparagus  crop,  in  Europe,  has  long  suffered  from  the  attacks  of 
several  insect  enemies,  the  most  noted  of  which  is  the  one  above  men- 
tioned. On  this  side  of  the  Atlantic,  however,  asparagus  had  always 
enjoyed  perfect  immunity  from  insect  ravages  until,  in  1859.  ttus 
European  pest  was  accidentally  introduced  in  the  vicinity  of  New 
York  Oity.  It  almost  immediately  spread  out  into  the  noted  asparagus 
beds  of  Queens  Gounty,  Long  Island,  and  by  1862  had  multiplied  to 
such  an  extent  as  to  occasion  a  loss  of  over  one-third  of  the  crop  in 
some  localities.  In  this  year  it  first  attracted  the  notice  of  Dr.  Fitch^ 
and  his  observations  are  published  in  the  Transactions  of  the  Kew  York 
State  Agricultural  Society  for  1862.  Since  that  date  the  insect  has  been 
spreading  slowly  eastward  on  Long  Island,  northward  in  Gonnecticat 
and  Kew  York,  and  westward  and  southward  in  New  Jersey  and  East- 
em  Pennsylvania. 

The  past  season  the  worst  reports  of  its  injuries  have  come  from  Bm*- 
lington  County,  New  Jersey,  which  locality  it  reached  for  the  first  time 
in  1878,  and  in  1879  a  correspondent,  writing  May  16,  said:  "Twenty- 
five  per  cent  of  the  market  crop  of  Burlington  Gounty  has  already  been 
destroyed.'^ 

The  life  history  of  the  asparagus  beetle,  is  briefly  as  follows :  Upon 
the  appearance  of  the  plants  in  early  spring,  and  just  before  the  culti- 
vators are  ready  to  begin  bunching  for.  the  market,  the  beetles  come 
forth  in  great  numbers  ftx)m  their  hibernating  quarters — ^under  sticks, 
stones,  rubbish,  and  especially  under  the  splinters  of  wood  on  fences, 
under  the  scidy  bark  of  trees — and  commence  gnawing  the  tops  of  the 
young  plants.  They  pair  and  lay  their  eggs  very  soon.  The  eggs  are 
a  long  oval  in  shape,  about  one-sixteenth  of  an  inch  in  length,  and  are 
nearly  black  in  color.  They  are  invariably  placed  endwise  upon  the 
plant,  as  shown  in  the  figure.    (Plate  III,  fig.  4.)    They  are  usually  seen 
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m  rows  of  from  two  to  seven.  In  from  seven  to  ten  days  the  young 
larvae  begin  to  make  their  appearance.  In  form  they  bear  a  close  resem- 
Wance  to  the  Colorado  potato  beetle  larvae,  but  differ  in  coloration.  The 
general  color  is  grayish  olive,  with  shining  black  head  and  brown  legs. 
When  full  grown  they  measure  about  S""  (a  little  over  three-tenths  of 
sn  inch)  in  length.  Concerning  the  habits  of  the  larva  we  quote  from 
Ktch: 

lake  ^e  perfect  insect,  the  larva  feeds  upon  the  asnaragns  only,  eating  holes  thronch 
^  oater  bark  of  the  plant  and  preferrinff  the  tender  bark  on  the  ends  of  the  sta&s 
tad  on  the  branches  to  the  more  tough  and  stringy  bark  towards  the  base  of  the  stem. 
itnoYee  very  slowly  and  is  shy  and  timorous.  As  you  approach  it,  it  stops  eating 
tad  holding  its  bead  stiffly  back  it  emits  a  drop  of  black  fluid  from  its  mouth.  This 
^>peaz8  to  be  its  only  defense  against  being  devoured  by  birds  and  other  predaceous 
somals,  the  acrid  taste  of  this  fluid  probably  rendering  tiie  larva  unpalatable  to  Ihem. 
Uaho  clinsa  tenaciously  to  the  asparagus.  Before  tyine  the  cuttines  up  in  bunches 
lar  the  ma&et  they  are  thoroughly  washed  by  being  held  usually  under  a  pump :  but 
toe  wonna  cling  so  tightly  that  only  a  part  of  them  are  washed  off,  and  this  black 
faid  fr^nn  their  mouths  stains  and  nasties  the  hands  of  the  men,  in  bunching  the  cut- 
to^  it  being  as  sticky  as  molasses. 

Under  ordinary  circumstances  the  larva  attains  its  fall  growth  in  fix>m 
tei  to  twelve  days ;  then,  descending  to  the  esurth,  it  either  burrows  for 
ft  abort  distance  or  crawls  under  some  rubbish,  and,  after  spinning  a 
dight  cocoon^  transforms  to  a  pupa,  in  which  state  it  remains,  on  an  av- 
erage, for  ten  days. 

'Die  perfect  beetles  are  as  beautiful  insects  as  one  can  readily  find. 
Stehead^  antennae,  legs,  and  under  side  of  the  body  are  shining  black, 
^Mi  a  shght  tinge  of  metallic  green.  The  thorax  is  reddish-brown,  with 
two  black  marks  in  the  center.  The  wing-covers  are  light-lemon  yellow, 
^  a  longitudinal  black  stripe  down  the  center  and  a  transverse  black 
u^d  at  its  middle ;  also  an  irregular  black  sxK)t  at  each  comer,  and  a 
border  around  the  whole  of  orange-yellow.  The  average  length  is  about 
6  or  7""  (about  a  quarter  of  an  inch).  The  form  can  be  seen  in  the  plate, 
^ey  are  very  shy  and  active,  and  will  dodge  around  tihie  stalks  upon 
«ang  approached.  Like  nearly  all  other  leaf  beetles,  they  drop  fix)m 
UK  plant  when  disturbed  and  feign  death.  There  are  several  broods  in 
the  course  of  the  season,  the  confusion  of  generations  making  it  difBcult 
^  state  just  how  many.  The  insects  hibernate,  as  we  have  bSoie  stated, 
^  adult  beetles,  under  whatever  shelter  they  can  find. 

REMBDIES. 

The  only  method  used  in.  Europe  by  gardeners  to  rid  themselves  of 
^  pest  seems  to  be  hand-picking ;  but  this  of  course  can  only  be  done 
^^^d<^oally  where  asparagus  is  cidtivated  on  a  small  scale.  The  only 
^edy  which  Fitch  was  able  to  suggest  was  turning  poultry  into  the 
wds  where  the  insects  were  at  work;  tiiis  he  thought  would  prove  ef- 
^^ctoal.  At  the  time  of  the  first  introduction  of  the  pest,  experiments 
^«re  made  with  potash  solutions,  salt,  lime,  and  other  substances,  but 
^thout  good  results.  The  last-named  substance,  however,  seems  to 
J^ve  grown  in  favor  of  late.  Mr.  A.  S.  Fuller,  of  Bidgewood,  Bergen 
^^ty,  New  Jersey^  has  recently  published  an  article  in  the  American 
^tomologist,  in  which  he  says : 

Ime  is  not  only  a  -very  cheap  and  effectual  cure  for  the  evil,  but  one  readily  ob- 
^^*^  in  all  parts  of  the  country.  With  a  pail  full  of  dry  lime  and  an  old  broom  far 
*  dmrter,  or  one  of  the  sifters  used  for  applying  Paris  green  to  potatoes,  a  man  can  soon 
Jpover  an  acre  of  asparagus.  The  best  time  to  apply  the  lime  is  in  the  mominff  while 
A^^^  is  on,  for  then  a  portion  will  adhere  to  the  plants  as  weU  as  to  the  grubs,  and 
^'ong  the  day  or  days  following  it  wiU  be  constantly  dropping  down,  or  bfown  about 
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among  tlie  leaves  and  branclios,  thereby  making  the  escape  of  any  larvae  all  tho  more 
uncertain.  The  lime  is  also  benefioial  to  the  asparagus  root-s,  hastening  the  decompo- 
sitiou  of  the  manure  usnally  applied  in  large  quantities  to  the  beds.  For  tho  past  six- 
teen years  I  have  used  lime  as  described  on  my  asparagus  beds,  to  keep  the  insect  in 
question  in  check,  and  it  has  done  it  so  effectually  that  about  one  apjilication  every 
alternate  season  has  been  sufficient. 

The  New  York  Tribune  has  the  following  in  reply  to  queries  respect- 
ing this  insect : 

Experience  shows  that  it  will  not  harm  tho  roota  of  the  plant  to  cut  off  and  bum  tho 
tops  before  or  at  the  time  of  blossoming.  In  fact  one  remedy  that  has  been  used  'witli 
success  is  to  cut  down  in  spring  aU  the  plants  upon  the  farm  that  are  not  used  or  in- 
tended for  market,  hoeing  up  the  youne  seedlinjp  that,  as  is  well  known,  annually 
Btart  in  the  beds  from  the  last  year's  seea.  Bv  this  method  the  mother  beetle  is  forced 
to  lay  her  eggs  upon  the  large  shoots  from  the  old  stools ;  and  as  these  are  cut  and  sent  to 
the  mark'et  every  few  days,  there  are  no  eg^s  left  to  hatch  out  into  larvae  for  the  sec- 
ond brood  of  beetles.  By  concerted  action  in  following  out  this  plan,  this  insect  conld 
be  kept  in  check.  In  those  localities  where  asparagus  has  run  wild  it  would  be  nec- 
essary to  destroy  the  wild  asparagus  also.  In  case  the  plants  have  been  allowed  to 
grow  up  the  larvae  may  be  controlled  by  dusting  lime  over  the  plants  when  these  are  , 
wet  with  dew  and  while  the  larvae  are  young.  Lime  has  but  little  effect  upon  the  per- 
fect beetle,  and  its  use  early  in  the  season,  when  the  first  brood  of  beetles  is  about,  is 
objectionaule  from  the  fact  that  it  soils  the  marketable  stalks.  The  first  remedy  is^ 
therefore,  by  far  the  best. 

Recent  communications  from  Messrs.  Valentine  Frost,  and  S.  S.  XJn- 
derhill,  of  Locust  Valley,  prominent  Queens  County,  Long  Island, 
ajsparagus  growers,  confirm  the  practicability  of  the  first  remedy  men- 
tioned in  the  above  quotation,  namely,  destroying  all  so-called  **  rolun- 
teer  growth,''  and  forcing  the  mother  beetle  to  lay  her  eggs  only  upon 
the  market  shoots  which  are  cut  frequently  enough  to  prevent  the  eggs 
from  hatching.  Should  any  escape  this  method  and  hatch,  Mr.  Under- 
hill  advises  going  over  the  field  in  the  heat  of  the  day  and  brushing  the 
worms  from  the  plants  with  a  leafy  twig.  They  fall  to  the  hot  ground 
and  generally  perish.  This  is  advised  in  preference  to  the  lime  dusting. 
According  to  Mr.  Frost,  experiments  were  made  some  seasons  ago  witti 
the  lime,  but  no  apparent  good  being  accomplished,  it  was  discontinued. 

THE  MELOif-WOEM. 

{Phdkellura  hyalinatalis  Linn.) 
Order  Lepidoptera;  family  Pyealidae. 

Eating  cavities  into  melons,  cncnnibers,  and  pnmpkins  at  all  stages  of  growth,  and 
also  devouring  their  leaves,  rather  active  yellow-green  lars'ao  irom  30  to  35"™  (IJ 
inch)  in  length,    (Plate  UI,  figs.  5, 6. ) 

Phdkellura  hyalinaiaUs  has  long  been  well  known  to  entomological 
collectors  from  its  beauty  and  abundance  in  certain  localities :  but  has 
received  almost  no  attention  from  economic  workers.  Guenee  speaks 
of  it  as  one  of  the  most  abundant  of  exotic  Pyralids,  and,  in  giving  its 
geographical  distribution,  says :  '*  Very  common  in  all  America.  I  have 
received  it  from  Brazil,  from  Colombia,  fix)m  Hayti,  from  North  Amer- 
ica, and  from  French  Guiana."  Certain  authors  are  inclined  to  think 
that  it  may  also  be  found  in  Euroi)e,  and  Stephens  states  that  it  has 
actually  been  captured  in  Devonshire  near  Plymouth,  but  Guenee  con- 
siders this  an  accidental  introduction,  and  thinks  that  it  cannot  be  con- 
sidered as  an  European  species. 

As  to  the  food  plant  of  the  larva  Guende  simply  states  that  it  lives 
upon  the  pumpkins,  watermelons,  and  other  cpcurbitaceous  plants. 

In  the  July,  1875,  number  of  Field  and  Forest  a  short  account  is  given 
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of  the  destruction  of  a  large  crop  of  cucumbers  at  Indian  River,  Florida, 
br  these  worms.  It  was  stated  that  they  lirst  attacked  the  bud,  then 
Torked  into  the  plant,  and  eventually  killed  them  out,  root  and  branch. 
Beyond  this  wo  have  seen  no  account  of  much  damage  by  this  insect. 

During  the  past  summer,  however,  the  melon  crop  in  parts  of  Georgia 
Las  l>een  very  seriously  injured  by  its  ravages  5  to  what  extent  is  \avidly 
^own  in  the  following  account  which  was  kindly  written  at  my  request 
by  Prof.  J.  E.  Willet,  of  Macon,  Ga.  1  have  headed  this  article  ''The 
Melon- Worm"  in  spite  of  the  fact  tliat  this  title  is  not  sufficiently  dis- 
tinctive for  a  popular  name,  for  the  reason  that  this  insect  is  already 
generally  known  by  that  name  among  those  who  have  suffered  from  its 
work. 

Professor  WiUet's  account  is  as  follows : 

At  the  animal  meetiopj  of  tbo  Georpfia  Ilortionlfnral  Socioty,  July,  16T9,  earnest  in- 
q3ir>'  about  the  melon-worm  was  made  by  many  of  t]m  members.  It  was  stated  that 
the  Aug^uirt;  crop  of  miisk-meloiis  was  very  subject  to  the  attacks  of  worms,  which  were 
Ttry  nonierous  a»d  destructive,  and  against  wliicb  no  remedies  had  been  succes&fiiL 

The  only  "worm  destructive  to  melons,  described  in  the  books  at  my  command,  was 
the  pickle-wonu,  PhalceUara  niiidalis.  The  iitjurcs  and  description  of  this  by  Prof.  C. 
y.  Kiley  are  copied  by  Professor  Packard  in  his  Report  on  Noxious  Insects  in  Hay- 
den's  iteport  for  1875^  This  worm  is  there  represented  as  very  injurious  to  melons, 
eacnmbers,  &e.,  in  the  Western  States.  A  moth  of  this  species  was  caught  in  my 
touse  the  last  wecli  in  Au^just,  and  was  the  only  one  seen  during  the  season. 

On  the  »anio  day  (»u  which  this  moth  was  rauo;lit  Mr.  S.  I.  Giistin  brought  me  two 
wrtmeg-melons,  saying  that  they  were  the  best  of  a  load  which  he  had  just  gathered. 
Sach  Rielon  lia<l  about  half  a  dozen  caterpillars,  which  had  excavated  shallow  cayi- 
^m  in  tlio  melons,  or  had  penetrated  bodily  into  the  same.  The  melons  were  too 
Gmdi  injured  to  be  eatable.  These  worms,  I  naturally  supposed,  might  bo  the  pickle- 
wonn*»,  a  moth  of  which  species  I  had  just  caught. 

In  the  course  of  the  next  two  or  thn^o  weeks  I  visited  three  melon  patches,  where 
amsk-melons  had  been  planted  for  market.  All  presented  the  same  scene  of  total  de- 
itmction.  Most  of  the  vines  had  been  more  or  less  denuded  of  leaves,  and  the  remains 
of  the  leaves  contained  brown  chrysalids  or  pj/jme  •'  wobbed  up"  in  1  hem.  The  melons 
of  Tarious  sizes,  were  occupied  in  gie;it  nioiisure  by  the  worms.  The  younger  worms 
were  generally  confined  to  the  surface,  but  the' older  had  penetrated  to  different 
deptiis.  Some  had  excavated  shallow  cavities  half  an  inch  to  an  inch  in  diameter, 
sad  one-eighth  of  an  inch  in  depth  ;  and  each  cavity  was  occupied  by  one  or  more 
worms.  Others  had  penetrated  ncrpendicularly  into  the  melons,  frequently  beyond 
light.  None  had  reached  the  hollow  of  the  melon,  so  fiir  as  I  saw.  The  worms  aver- 
aged probably  half  a  dozen  to  each  melon.  The  melon  crops  of  these  three  market- 
gardens  were  a  total  loss.  Another  gardener  told  mo  that  he  had  abandoned  the 
colture  of  melons  entirely,  because  of  the  ravages  of  the  melon-worm.  Where  culti- 
Tited  in  considerable  numbers,  the  August  ami  September  crop  of  melons  is  very  im- 
cert£in.     The  destnictiou  is  fiequently  quite  aa  complete,  also,  in  private  gardens. 

The  melon-worms  are  of  a  light  yellowish-green  color,  nearly  translucent,  have  a 
iew  scattered  hairs,  and,  when  mature,  are  about  an  inch  and  a  quarter  in  length. 
They  "  web  up"  in  the  leaves  of  the  melon,  or  of  any  ))lant  growing  near  which  has 
flexible  leaves,  forming  a  slender  brown  chrysalis  three-quarters  of  an  inch  in  length. 
Hundreds  of  these  pupae  were  found  rolled  ux>  in  the  leavcb  of  the  tomato  and  of  the 
fweet-potato. 

In  passing  through  one  of  the  patches  referred  to,  numbers  of  small,  beautiful  moths 
Foee  from  the  grass  and  weeds.  Their  wings  when  extended  measured  an  inch  across, 
and  were  of  an  iridescent  pearly  whiteness,  exccj>t  a  narrow  black  border.  Their  le^ 
and  bodies  presented  the  same  glistening  whii<  n'.ss,  and  the  abdomens  terminated  in 
a  corioas  movable  tuft  of  white  appendages  liko  Jcathors,  of  a  pretty  buff  color,  tipped 
with  white  and  bhiek.  These  moths  proved  to  be  the  mature  melon-worms,  wliich 
had  ouerged  fit>m  the  chrysalids  referred  to. 

The  melon-worms,  larvae  chrysalids,  and  motl.s,  wpp^  forwarded  to  Prof.  J.  H. 
Comstock,  Entomologist  of  the  United  States  Agii(  u.t  m;i1  lu  ;  arlnient,  for  identifica- 
tion- He  pronounced  them  to  be  PhakcUura  hijaUuaUdis,  anollier  BiK'cies  of  the  same 
genuB  as  the  Western  pickle-worm,  rhckdlura  mlidaUs.  The  moth  of  the  latter, 
which  I  have,  is  somewhat  smaller,  and  the  ground  color  of  the  wings  is  a  bronze 
yellow  and  the  black  border  is  broader. 

Much  later  in  the  season  a  few  worms  were  found  on  cueumbers,  and  were  pro- 
Doonced  by  Professor  Comstock  to  be  m«lon-worma.  A  year  previous,  in  the  summer 
of  1378. 1  found  a  chrysalis  webbed  in  a  tomato  leaf,  and  this  chrysalis  gave  forth  the 
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same  moth,  as  was  found  in  1879  to  issue  from  the  melon-worm  chrysalis.    This  worm 
had  probably  fed  ou  the  foliage  of  a  pumpkin  vine  whiqh  ran  near  the  tomato  plant. 

The  melon-worm,  Phakellura  hyalinataliSy  is  known  then  to  destroy  musk-melons, 
cucumbers,  and  pumpkins.  Its  cousin,  the  pickle-worm,  PhakcUara  nUidaUSj  has  been 
found  here,  but  it  remains  to  be  determined  whether  it  plays  any  i^art  in  the  destruc- 
tion of  melons  or  of  cucumbers  in  this  locality. 

No  efficient  remedy  for  this  pest  has  been  discovered  here.  Some  have  tried  placing 
each  melon  on  a  piece  of  plank,  under  the  mistaken  notion  that  the  worms  emerged 
from  the  earth.  JParis  green  and  London  purple  are  objectionable,  by  reason  of  their 
poisonous  properties,  rrofessor  Comstock  has  suggested  to  me  a  trial  of  the  Persian 
insect-powder,  pyrethrum.  Whatever  remedy  is  employed  it  must  be  applied  to  the 
leaves  as  well  as  to  the  melons.  The  worms  devour  both  foliage  and  fruit,  and,  if 
the  fruit  alone  be  protected,  the  foliage  will  be  destroyed,  the  plants  will  cease  to 
grow,  and  the  melons  will  not  come  to  maturity. 

J.  E.  WILLET. 

Macoij,  Ga.,  May  1,  1880. 

The  number  of  broods  in  a  season  has  not  been  definitely  ascertained. 
The  insect  winters  in  the  chrysalis  state,  spun  up  in  the  leaves  of  any 
neighboring  tree  or  plant.  They  usually  migrate  to  a  greater  or  less 
distance  from  their  feeding  place  before  webbing  up.  At  Eock  Ledge, 
Fla.,  I  found  them  abundantly  webbed  up  on  Palmetto  and  Orange 
trees  in  a  grove  in  which  the  so-called  Indian  pumpkins  had  grown. 

As  regards  remedies  Mr.  J.  S.  Kewman,  of  Atlanta,  Ga.,  states  that 
the  only  one  known  to  him  is  to  plant  early,  the  object  being  to  pick 
the  melons  before  the  most  destructive  brood  of  the  worms  has  ap- 
peared. It  would  undoubtedly  be  found  profitable  to  keep  a  sharp  look- 
out for  the^r«^  brood  of  the  worms,  which  will  probably  be  found  feed- 
ing upon  the  leaves  and  stems  before  the  young  melons  have  begun  to 
form.  These  should  be  killed  by  hand.  This  could  be  readily  done  in 
patches  comparatively  small  in  size,  and  we  think  will  be  found  profit- 
able in  large  gardens. 

Two  species  of  parasitic,  insects  have  been  reared  from  the  specimens 
sent  to  the  department ;  one  is  Fimpla  conquisitor^  an  Ichneumon-fly, 
which  has  proved  very  efficacious  in  the  case  of  the  cotton-worm  5  the 
other  is  a  Tachina  fly,  and  is  represented  in  PL  III,  fig.  G.  Much  is  to  be 
expected  from  the  aid  of  these  parasites. 

THE  JAPAN  LILY  APHIS. 

(Siphowyphora  Uliij  Monell  [new  species].) 

Order  Homopteea  ;  family  Aphibidae. 

Feeding  upon  the  under  sides  of  the  leaves  of  tlie  Japan  lily  and  tulip,  a  red  and  yel- 
low aphid •2™"  (iV  inch)  in  length. 

In  July,  1879,  specimens  of  a  handsome  aphid  were  received  from  Mr, 
Peter  B.  Mead,  of  New  York  City,  who  had  studied  them  for  sometime 
upon  the  Japan  lilies  in  his  green-house.  The  following  notes  upon 
habits  accompanied  the  specimens : 

I  first  noticed  this  aphis  in  the  spring  of  1878  on  some  Japan  lilies,  the  bulbs  of 
which,  as  weU  as  the  earth  in  which  they  were  grown,  were  received  from  Japan  dur- 
ing the  preceding  winter.  My  attention  was  first  attracted  by  an  unusual  appearance 
of  the  under  suitace  of  the  leaves,  which  looked  as  if  thickly  dotted  with  small 
brown  specks.  A  closer  examination  proved  them  to  be  plant  lice  of  a  species  en- 
tirely new  i!b  me.  They  were  about  half  grown,  but  very  soon  attained  maturity. 
Thickly  grouped  together  on  the  leaves,  they  certainly  presented  a  picturesque  ap- 
pearance, being  the  only  aphis  I  have  ever  seen  that  could  be  called  handsome.  They 
multipliea  with  astonishing  rapidity,  and  soon  covered  the  plants.  I  am  confident 
that  tliey  increase  more  rapidly  than  the  green  aphis.  When  disturbe<l  they  aU  seem 
to  unite  in  a  swaying  motion,  more  marked  than  that  of  the  green  aphis. 
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Fotwithstanding  their  great  numbers,  thev  do  not  injure  or  disfigure  the  plant  to 
tk  sune  degree  as  other  Aphides,  At  least  this  is  the  result  of  my  observations  thus 
far.  If  not  disturbed,  they  literally  cover  the  whole  plant^  buds  and  all.  They 
ie«iii  thus  far  to  confine  themselves  exclusively  to  the  Japan  hly,  with  but  oneexcep- 
tiao.  I  have  repeatedly  examined  all  my  other  garden  and  pot  plants,  both  last  sum- 
Mr  and  this,  without  detecting  this  aphis  on  any  of  them,  except  a  few  on  the  tulip. 

After  watching  them  for  a  few  weeks  last  summer  I  began  their  destruction;  but  in 
September  they  all  suddenly  disappeared  without  further  effort  from  me.  Whether 
iky  win  do  so  this  year  remains  to  be  seen.  During  the  winter  a  very  few  made 
tle^  appearance  on  a  tulip  in  the  green-house,  but  were  immediately  killed,  and  no 
Eore  were  seen.  • 

In  consequence  of  the  cold  and  backward  spring,  they  made  their  appearance  auite 
ate  Uus  year  ( 1879).  At  the  time  of  writing  (July  26)  they  cover  the  plants  on  wnich 
diey  have  not  been  disturbed ;  but,  as  was  the  case  last  year,  they  are  confined  ex- 
efaoively  to  the  Japan  lilies.  I  have  traveled  about  not  a  little,  but  have  failed  to 
^iwover  this  aphis,  except  in  one  place,  which  I  can  trace  immediately  to  my  own 
^•otL  or,  more  strictly^  to  the  same  lot.  Hence  I  conclude  that  it  came  frofai  Japan 
vxQi  tb»  liliee  or  the  soil. 

Specunens  were  sent  to  Mr.  Monell  for  identification.  He  considered 
it  to  be  a  new  species  of  the  genns  Siphonophoray  and  forwarded  thefol- 
bring  specific  description  for  insertion  in  this  report : 

SffHOROPHORA  ULn  (n.  sp ) 

General  color  yellow ;  basal  half  of  abdomen  brownish  red.  Antennae  mounted  on 
coo^cuous  tubercles.  Style  yellow,  a  little  over  half  as  long  as  the  nectaries.  Nec- 
tekft  dusky,  yeUowish  just  at  base,  about  four  times  as  lon^  as  the  tarsi.  Venation 
wmniL    Ijtmgth.  2"»".    Alar  expanse  7"»™.    On  flowers  of  Luium. 

Tlie  only  otner  described  Aphides  on  liliaceous  plants  are  Aphis  tuUpaef  Boyer  de 
f  QOKolombe,  1841,  and  S.  tuUpaey  Monell. 

It  might  be  interesting  to  mention  in  this  connection  that  on  the  allied  family,  the 
Amaryilidaoeae,  there  have  been  found  Bhopalosiphum  dianthiy  Schr.,  Aphis  verairi,  and 
^!^psiipaveriB. 

THE  HAWTHOEN  TDfGIS. 

{Oorythuca  arcuatay  Say,  var.) 

Order  Hemiptbba;  family  TmaiDAE. 

^acturlng  the  under  surfaces  of  the  leaves  of  different  species  of  Crataegus,  giving 
um  a  brown  and  sunburnt  appearance,  a  small  brown  insect,  with  the  hemelytra 
csnied  horizontally,  and  formed  of  a  nearly  transparent  membrane  netted  with 
ii^uiy  stont  veins;  the  immature  forms  spiny  and  wingless. 

The  leaves  of  the  different  species  of  tiiom  on  the  department  grounds 
(Crataegus  oordataj  C.  coodneaj  C.  tomentosay  C.  crus-gallij  0.  parvifoUa) 
toward  the  middle  of  the  summer  were  observed  to  turn  brown  and 
^red,  as  if  burned  by  the  sun.  Upon  examining  the  under  surfaces 
*^  explanation  was  readily  seen  in  the  large  numbers  of  the  bizarre 
■»^gides  in  all  stages,  with  which  the  under  side  was  fairly  covered. 

The  eggs  of  these  insects,  which,  I  think,  have  not  been  described^ 
*J«  smooth,  whitish,  glistening,  semi-transparent,  and  ovoid  in  shape. 
^^  average  length  is  3"""  (.01  inch).  They  are  deposited  on  their 
^»d  end,  and  seem  to  be  somewhat  inserted  into  the  substance  of  the 
^;  ttey  are  covered  completely  by  a  brown,  sticky  substance,  which 
"?^en8  soon  after  oviposition.  It  adheres  so  firmly  to  the  ^ggy  espe- 
^J  to  the  upper  i)ortion,  that  it  is  impossible  to  remove  it  witiiout 
?^ing  the  ^gg.  At  its  upper  end  this  covering  of  the  egg  is  squarely 
^caUi,  giving  the  whole  mass  the  appearance  of  a  frustum  of  a  cone 
^^  a  porous  lid.  From  the  funnel-shaped  summit  the  young  insect 
^^  its  exit,  and  the  round  hole  at  this  point  renders  the  empty  eggs 
^fly  distinguishable  from  those  still  unhatched.  The  eggs  are  usuaUy 
j^,  in  groups  of  from  ten  to  thirty,  along  both  sides  of  some  prominent 
*^  vein.    They  bear  a  much  greater  resemblMUje  to  certain  forms  ol 
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funp*,  notably  the  genus  Phoma,  and  to  certain  young  homoptcrous  g-alls, 
than  tbey  do  to  eggs  of  any  sort.    (Plate  DI,  fig.  3.) 

The  immature  insect  is  of  the  same  dirty  brown  color  as  tlic  substance 
covering  the  eggy  and  but  little  darker  than  the  withering  leaf.  It  is  of 
a  broad,  flat,  oval  shape,  and  spines  seem  to  project  from  almost  every 
portion  of  its  body.  It  looks  under  the  microscope  more  like  a  lobe  of 
a  prickly  cactus  than  anything  else  we  can  think  of.  The  cast-oH'  skins 
stick  to  the  leaf,  and  give  it  the  appearance  of  being  much  more  seriously 
infested  than  it  really  is. 

The  general  appearance  of  the  mature  individuals  is  well  shown  by 
Plate  IV,  fig.  2.  Their  average  length  is  about  3"'".  Professor  Uhler, 
in  his  note  determining  the  species,  said :  * 

Your  specimens  of  Tingis  belong  to  tlie  ^enns  Corylhuca^  and  seem  to  bo  a  new 
phytopha^ic  form  of  CoryUiuca  arcuata  Say.  It  wiU  hardly  do  to  make  a  new  species 
out  of  this  insect,  as  it  is  one  of  the  several  forms  which  lit  into  Saj's  species.  Ifc 
comes  near  to  the  race  belonging  to  the  Juglana  nigra. 

The  dead  leaves  under  the  bushes  during  winter  have  been  often 
found  to  contain  living  and  healthy  eggs  of  the  Tingides  5  but  the  cus- 
tomary method  of  hibernation  is  in  tlie  adult  state  alone.  This  form 
can  be  found  during  winter  under  the  loose  bark  of  the  tree,  and  under 
sticks  and  stones  upon  the  ground.  Whenever  the  injuries  of  these 
insects  become  so  great  aa  to  render  some  remedy  necessaiy.  syringing 
with  kerosene  and  water,  in  the  proportion  of  1  gill  of  the  former  to  5 
gallons  of  the  latter,  will  be  found  to  answer  the  purpose.  It  is  fair  to 
suppose,  however,  that  if  the  leaves  and  rubbish  underneath  the  trees 
are  destroyed,  either  every  fall  or  every  spring,  a  necessity  for  remedies 
wiU  not  arise. 

THE  LOCUST  SAW  FLY. 
{Neinatus  similaris  Norton  [new  species].) 
Order  HYMENorTERA;  family  Tenthredinidae. 

Eating  the  leaves  of  black  locust,  a  small,  soft,  green  -wonn,  with  20  legs  and  appar- 
ently many  sogmouts.    (JPlate  IV,  fig.  1.) 

The  life  history  of  an  interesting  saw  fly,  the  larvae  of  which  have  been 
found  in  considerable  numbers  feeding  upon  the  locust  trees  (EoMnia 
pseudacacia)  of  the  District,  has  been  studied  during  the  past  season. 

The  eggj  which  is  .5*""  (.02  inch)  long,  white,  semi-transparent,  and  in 
shape  resembles  an  irregular  semi-ellipsoid,  is  deposited  in  a  crescent- 
shape  cut  made  in  the  under  surface  of  the  leaf  by  the  saw-like  apparatus 
of  the  female,  never,  so  far  as  I  am  aware,  near  the  rib.  The  ogg  being 
deposited,  the  flap  made  by  the  crescent  cut  is  forced  upwards,  making 
a  protuberance  which  is  readily  observable  upon  the  surface  of  the  leaf, 
and  which  is  also  increased  by  the  swelling  of  the  egg.  The  time  re- 
quired for  the  development  of  the  egg  is  short,  only  a  few  days  elapsing 
between  the  depositing  and  the  hatching. 

The  newly-hatched  larva  is  pale-greenish  white  with  a  brownish  head. 
It  has  twenty  logs,  six  large  thoracic,  twelve  abdominal,  and  two  anal. 
It  moves  a  sliort  distance  from  the  place  of  its  birth  and  commences 
feeding  on  the  lower  surface  of  the  leaf.  At  first  a  round  hole  is  eaten 
in  the  leaf  5  as  soon  as  this  is  sufficiently  enlarged  the  larva  works  within 
it,  holding  its  prolegs  along  the  cut  edge,  as  shown  in  the  figure.  As  it 
grows  larger  the  larva  frequently  leaves  the  partially  destroyed  leaf  and 
migrates  to  another ;  this  one,  however,  it  begins  to  eat  on  the  edge,  and 
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osoalVy  destroys  entirely.  A  number  are  thus  ruined  by  a  single  larva. 
The  naetliod  of  work  and  the  attitudes  assumed  by  the  larvae  are  well 
fJk>wn  in  the  figure.  When  disturbed,  or  upon  being  touched,  they  raise 
the  abdonaen  and  strike  with  it  violently  fiom  one  side  to  the  other,  the 
end  of  the  body  swinging  around  as  far  forward  as  the  head,  which  it 
fireqnently  strikes.  While  making  this  violent  motion  they  must  neces- 
sarily cling  very  firmly  to  the  leaf  with  their  thoracic  legs,  and  indeed 
it  is  diflBcult  to  remove  them  without  injury. 

The  full-grown  larva  is  of  a  uniform  green  color :  the  head  is  yellow- 
'^-green;  the  eyes  black,  with  pale  centers;  and  the  stigmata  pale, 
surrounded  with  a  brownish  ling.  Upon  abdominal  segments  1  to  6 
there  is  seen  below  the  stigmatal  iSie  a  dusky  spot,  which,  upon  examina- 
tion with  the  lens,  is  seen  to  consist  of  two  swellings,  each  with  three 
dusky  warts^  surmounted  by  a  single  hair,  and  a  conical  tubercle  which 
b^ffs  no  hair.  Above  the  anus  there  is  a  pair  of  short,  thick,  club- 
diaped  tubercles.  From  the  habit  of  the  larva,  just  described,  of  strik- 
ing with  its  posterior  end,  it  woiUd  seem  possible  that  these  tubercles 
might  emit  some  offensive  fiuid,  although  they  have  not  been  observed 
to  do  so.     At  full  size  it  is  from  10  to  12™°  long  (f  inch). 

WhMi  it  has  ceased  feeding  the  larva  drops  to  the  surface  of  the  ground, 
and  there,  amongst  the  leaves,  grass,  or  other  rubbish,  spins  itself  a 
toogh,  coarse,  and  rough  oval  dark-brown  cocoon.  In  this  it  remains  for 
tever^  days  before  transforming  to  a  pupa,  and  issues  as  a  perfect  in- 
sect in  from  two  to  three  weeks  after  the  commencement  of  the  cocoon. 
The  cocoons,  although  made  upon  the  surface  of  the  ground,  are  very 
diffienlt  to  find  on  account  of  their  brown  color  and  the  adhering  parti- 
cles of  earth  and  dead  vegetable  material. 

The  adult  insect  is  6™°  long  (nearly  ^  inch).    Its  general  color  is 
dirty  yellow,  with  a  squarish  black  patcli  on  top  of  the  head;  the  lateral 
and  anterior  lobes  of  the  thorax  black ;  and  a  transverse  black  patch  on 
top  of  each  abdominal  segment.    The  under  side  of  the  body  is  yel- 
lowish; anterior  and  middle  legs  yellowish ;  tibiae  and  tarsi  of  posterior 
legs  nearly  black.    The  antennae  are  half  as  long  as  the  body,  9-jointed ; 
the  first  and  second  joints  very  short;  the  third  joint  longest — as  long 
as  fourth  and  fifth  together ;  other  joints  decreasing  in  length.    The 
stigma,  or  dark  spot  at  the  anterior  border  of  the  wings,  is  yeJlowish- 
toown,  nearly  black  at  its  basal  half.    The  wings  expand  15""°  (.59  inch). 
There  are  two  and  possibly  three  broods  in  a  season.    The  first  larvae 
were  not  noticed  until  August  30,  and  were  nearly  fiill  grown.    They 
tpan  up  September  6,  and  issued  as  adults  September  24.    The  first 
week  in  October  other  adults  issued  from  their  cocoons.    October  2  lar- 
vae were  still  found  in  all  stages  of  growth.    October  10  a  search  for 
cocoons  upon  the  suiiiace  of  the  ground  under  the  trees  revealed  the  fact 
that  all  that  could  be  found  were  empty.    This  demonstrated  one  of  two 
things,  either  that  the  insect  customanly  hibernates  as  an  adult,  or  that 
the  cocoons  found  were  all  of  the  earlier  brood,  and  that  the  hibernating 
cocoons  were  to  be  found  in  securer  quarters,  say  under  the  ground.    In 
either  case  the  hope  which  we  had  gained  from  the  habits  of  the  earlier 
brood  of  an  easy  method  of  extermination  by  burning  the  rubbish  on 
the  surface  of  the  ground  during  winter  was  thwarted.    As  to  the  usual 
method  of  hibernation,  we  were  forced  to  believe  that  it  is  double,  either 
as  adult  or  aa  pupa.    As  just  stated,  perfect  flies  were  issuing  in  the 
breeding  cases  in  October:  while,  on  the  other  hand,  one  larva,  which 
spun  up  September  25,  dia  not  issue  as  a  fly  until  March  2,  while  an- 
other, which  spun  up  September  30,  only  issued  March  23, 
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The  amount  of  damage  done  by  these  worms  at  times  most  be  consid- 
erable. Mr.  Norton  states  that  tiiie  larvae  of  y.  trilineata  occur  in  enor- 
mous numbers  occasionally  upon  the  weeping  willow^  sometimes  whoUy 
stripping  large  trees  of  their  leaves.  Altiiough  the  amount  of  damage 
done  to  the  locusts  in  this  vicinity  the  past  season  was  not  such  as  to 
materially  injure  them,  still  we  may  expect  such  injury  any  season. 

In  case  of  their  appearance  in  destructive  numbers  they  can  probably 
be  kept  in  check  by  syringing  the  trees  with  a  whale-oil-soap  solution, 
thrown  by  a  garden  syringe  or  a  fountain  pumx),  where  it  can  be  used 
with  safe^.    Paris-green  water  will  be  found  an  effectual  remedy. 

An  ichneumonid  parasite  has  been  bred  from  the  cocoons  of  this  Ke- 
matuSy  and  was  detennined  by  Mr.  Gresson  as  Phygadetum  pubescem 
Prov. 

Specimens  of  this  saw  fly  were  referred  to  Mr.  Edward  Norton  for 
determination.  Mr.  Norton  decided  that  they  represented  a  new  spe- 
cieSy  of  which  he  i^imishes  the  following  characterization : 

DSSCRIPnVB. 

NSMATUS  8IMILARIS  Norton  (n.  sp.)* 

Color  reddish  yellow;  a  spot  on  head;  three  vittae  on  thorax;  bands  on  tergnm, 
and  hinder  tibia  and  tarsi  black. 

/^jge  o/N.  iftterger,—  $  Antennae  abont  two-thirds  the  length  of  bodv ;  the  first  and 
second  articles  very  short,  the  third,  fonrth,  and  fifth  longest,  subeqnal,  black.  Color 
of  head  and  body  reddish  yellow ;  face  below  the  antennae  whltisn ;  a  square  black 
spot  on  occipntj  extending  to  back  of  head  and  extending  down  the  ridges  of  basin 
before ;  head  wider  than  uiorax ;  pro  and  mesothorax  black,  with  the  sntnres  paler^ 
and  a  more  or  less  distinct  Y  on  prothorax ;  scntels  pale— basal  plates  and  a  band  on 
each  segment  of  tergnm  black ;  ovipositor  sheathes  black,  a  smaU  dark  spot  below 
the  anterior  wings:  lees  3reUow — ^paler  abont  the  trochajiters ;  the  anterior  taru 
blaokiah  aboTe ;  the  hinder  tibiae  and  tarsi  black,  with  their  tips  pale ;  wings  hyaline — 
emamnate  at  costa;  nerves  black,  abont  the  costa  brown ;  basid  half  of  costa  donded. 

^lliree  females. — ^This  belongs  to  the  group  of  N.  integer ^  8.  pomnm,  hospes,  Ao., 
which  are  so  much  alike,  and  at  the  same  time  so  yariable  in  the  amount  of  blacky 
that  the  comparison  of  a  large  number  of  specimens  and  study  of  their  larva  is  needed 
to  ^tinguisn  them. 

THE  LESSER  LOCUST  LEAP  GELECHIA, 

{Odechia  robiniaefoliella  Chambers  [new  species].) 

Order  Lepedopteba  ;  family  Tineidab. 

Spinning  two  locust  leaves  together  and  feeding  between  them,  leaving  the  outer  smv 
face  and  the  lareer  ribs  untouched,  a  minute,  greenish  white  slender  larva,  which 
transforms  to  a  cnrysalis  in  the  same  situation. 

To  the  list  of  insects  injurious  to  the  black  locust,  given  by  Mr, 
Chambers  in  a  recent  number  of  the  American  Entomologist  (vol.  iii, 
No.  3),  we  have  to  add  a  new  species  of  Tineid,  which  we  call  the  Lesser 
Locust  Leaf  Gelechia,  in  contradistinction  to  Qdeohia  pseudacadella 
Cham.,  which  has  very  similar  habits,  but  which  is  considerably  larger. 
(See  notes  of  the  year.) 

The  small  Ught-green  larvae  of  the  species  under  consideration  were 
first  noticed  in  the  latter  part  of  August.  They  were  invariably  found, 
each,  between  two  leaves  which  had  spun  together,  eating  the  surfaces 
thus  inclosed,  but  not  eating  through  to  the  exterior  siirface.  From 
this  time  up  to  the  middle  of  October,  wLcd  tlie  leaves  were  fast  falling, 
larvae,  evidently  of  the  same  brood,  were  at  work.    Some  had  already 
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begun  to  transform  by  the  middle  of  September,  othei-s  not  until  a  month 
later.  As  a  preparation  for  transformation  a  silken  lining  was  simply  spun 
between  the  leaves  already  webbed  together,  and  in  that  the  last  larval 
skin  WHS  shed,  the  chrysalis  falling  to  the  ground  with  the  falling  leaves. 
In  the  warm  room  in  which  the  breeding  cages  were  kept  the  moths 
began  to  issue  al>out  the  middle  of  December,  and  were  continually 
issuing  fi'om  tliat  time  until  spring.  Under  ordinary  circumstances 
they  probably  do  not  emerge  until  spring. 

We  have  not.  observed  the  eggs  and  newly-hatched  larvae  of  this 
msect,  but  the  former  are  probably  deposited  upon  the  under  surface  of 
the  leaf  and  the  latter  probably  live  at  first  in  a  slight  web  on  the  under 
wirface  of  the  same  le^f,  only  attaching  it  to  another  leaf  as  it  increases 
in  size. 

It  vrill  be  an  easy  matter  to  destroy  these  insects,  should  they  become 
so  abundant  as  to  necessitate  some  remedy,  by  simply  burning  the  fallen 
leaves  in  late  autumn. 

We  append  to  Mr.  Chambers's  characterization  of  the  species,  which 
follows,  a  short  description  of  larva  and  pupa : 

Gelechia  robiniaefoliella.  (n.  sp.). 

At  first  glance  I  inclined  to  think  that  the  single  tenmle  specimen  from  which  I  de- 
«ribe  this  sjtecies  was  either  G.  ohliquhingclla  Cham,  or  G.  (Siuoe)  fttscopaUidella 
'^taL,  to  each  of  which  it  bears  some  resemblance,  heing,  howevevj  nearer  the  latter. 
I  think,  on  further  examination,  that  it  is  distinct.  If,  however,  it  sliould  prove  to  be 
i»eopalUdeUa  or  a  variety  of  it,  then  I  wish  to  clmnge  the  specihc  name  of  the  latter 
bthat  above  given,  because,  in  conformity  with  tlie  rule  among  the  Tineina,  it  should 
fwdve  its  name  from  its  food  plant,  ^nd  robiniaefolieUa  is,  for  other  reasons,  preferable. 
TWigb  the  larva  feeds  on  the  locust,  the  moth  cannot  be  mistaken  for  Anacampsis 
^mae  Fitch,  a  species  known  only  by  Dr.  Fitch's  description,  whicli  is  evidently  made 
up  from  the  larva,  mine,  and  moth  of  two.  if  not  three,  very  ditierent  genera  and 
s^ies^  the  mine  described  by  Dr.  Fitch  heing  that  of  Lithocolhtis  rohinieUa^  the  larva 
"^tof  i.  omaiella,  and  the  moth  either  Gramlaria  robiniella  or  some  utterly  unknown 
^edes. 
Itt  this  species  the  palpi  are  slender  and  rather  lang  and  the  hind  wiit^s  are  emarginale 
}^ih  the  apex.  Tlie  palpi  are  white,  with  two  dark  brown  annulatious  on  the  third 
joint  and  two  brown  spots  on  the  outer  surface  of  the  second  joint ;  face  white,  faintly 
irrorate  with  foscns.  Antennae  brown ;  thorax  and  fore  wings  grayish  fuscus,  darker 
^o^ards  the  apex  of  the  wings;  base  of  the  dorsal  margin  of  the  fore  wings  fuscus 
y'ith  an  oblique  brown  streak  of  slightly  raised  scales  at  about  the  basal  fonrtli,  point- 
Jtig  obliquely  backwards  towards  a  small  brownish  spot  about  the  middle  of  the  dorsal 
''^*rgin;  the  extreme  base  of  the  costal  margin  is  brown,  and  before  the  cilia  there  is 
jaobUqae  brown  costal  spot  or  streaks  Hind  wings  and  the  cilia  of  both  pair  pale 
™5ca8.  Abdomen  grayish  fnscus;  anal  tuft  straw  yeUow.  Legs  dark-gi-ay  brown, 
annalate  with  sordid  white.    At,  ex.  ^  inch. 

■wrro.— Length,  when  full  grown,  b"""  (.31  inch);  slender,  subcylindrical,  tapering 
«'ghtly  at  each  end;  14  well-developed  feet.  Color,  when  young,  a  very  light  green; 
J^n  foil  grown,  considerably  darker ;  when  ready  to  pupate,  with  a  pinkish  tin^c; 
"*^  pale  brown ;  thoracic  plate,  faintly  yellowish  with  brown  edges.  On  each  sidi^ 
Central  to  the  thoracic  shield  is  a  large,  black,  piliferous  sjiot.  On  the  dorsal  surface 
Ji  segments  2  and  3  is  a  slightly  recurved  transverse  row  of  six  piliferous  spots,  the 
?^1  pair  being  smallest  and  the  subdoi*sal  pair  largest,  each  of  the  latter  bearing 
*^o  hairs.  The  abdominal  segments  have  each  four  dorsal  piliferous  spots  at  the 
'^niera  of  a  square  and  also  the  usual  subdorsal  and  lateral  spots.  The  anal  plate  is 
<>*  the  same  color  as  the  rest  of  the  body,  with  a  brownish  posterior  margin. 

Pm/hi.— Length  4"'"»  (.15  inch),  broaid  across  shoulders  and  tjipering  acutely  to 
^^'y  the  antei-ior  end  being  rounded.  The  general  color  is  reddisli  brown.  The 
^hole  dorsal  surface  is  covered  with  numerous  tine  and  regular  punctures.  The 
*venth  abdominal  segment  has  its  posterior  dorsal  margin  toothed  and  its  ventral 
^Jpiu  fringed  with  bristles.  The  aral  joint  has  many  minute  slender  hooked  pro- 
J^^iong,  The  members  are  closely  sohU'ied  together ;  the  wing  cases,  antennal  sheaths, 
*Ja  posterior  tarsal  sheaths  all  ending  together  at  the  posterior  ventral  margin  of  the 
°^^u  alxlominat  segment. 
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TUE  WHITE  BLOTCH  OAK  LEAF  MINER. 

(LithocoUetis  hamadryadeUa  Clemens.) 

Order  Lepidoptera.;  femily  Tinbidab. 

Making  a  wliitish  blotch  name  upon  the  upper  enrface  of  the  leaves  of  different  onUs. 
a  minute,  flat,  horny,  footless,  active,  Drownish-yellow  larva,  which  trau^forui 
■within  the  mine  in  a  delicate  discoid  silken  cocoon.    (Plate  IV,  fig.  4.) 

In  the  latter  part  of  tfune,  1879,  the  leaves  of  many  of  the  oaks  on  the 
depailment  grounds  were  seen  to  be  badly  spotted  by  the  mines  of  this 
interestmg  httle  insect.  Although  each  mine  by  itself  caused  but  an 
insignificant  blotch,  yet  these  insects  were  present  in  such  enormous 
numbers  as  to  promise  serious  injury  to  some  of  the  trees.  It  is  safe  to 
say  that  with  a  few  trees  every  leaf  contained,  on  an  average,  four  or 
five  miners,  and  with  many  leaves  the  entire  parenchyma  on  the  upper 
side  of  the  skeleton  was  entirely  eaten  out,  leaving  the  upper  epidermis 
as  dry  as  parchment.  The  vitality  of  the  tree  had  made  efforts  to  re- 
pair tiie  injury,  but  the  constant  drain  upon  the  tree,  supi)orting  these 
hundreds  of  thousands  of  living  beings,  sadly  weakened  it  before  the 
end  of  the  season. 

Of  American  oaks  the  following  species  were  affected :  Otwrcus  hfrata, 
Q.  prinuSj  Q*  ruhra^  Q.  tinctoria,  Q.  robvstaj  Q,  panonica,  Q.  macrocarpa. 

Of  foreign  oaks  growing  upon  the  grounds  the  following  had  been 
attacked:  Quercus  cerrU,  of  Southern Eflrope;  Q.  robuvj  of  Great  Brit- 
ain; Q,  pyrenaicaj  from  the  Pyrenees;  Q.  aegilopsj  from  the  Levant; 
Q,  sideroxylony  of  Mexico 5  Q.  daimio,  of  Japan;  Q.  sp.  from  Japan. 

The  character  of  tiie  mme  varied  more  or  less  with  the  variations  iu 
size,  pubescence,  and  thickness  of  the  epidermis  of  the  leaf.  A  leaf  of 
Q.  lyrata^  for  instance,  when  extensively  mined,  presents  an  entirely 
different  appearance  from  a  leaf  of  Q.pnnus,  Cnambers  states  in  geii- 
eral  that  the  mine  of  L.  hamadryadeUa  is  a  "whitish  blotch  on  the  up- 
per side  of  the  leaf."  Upon  different  si)ecies  of  oak,  however,  the  color 
of  the  blister-like  blotch  caused  by  the  mine  varies  from  whitish  through 
yellow  to  dark  brown. 

The  upper  epidermis  of  the  leaf  being  removed  and  the  bottom  of  the 
mine  exposed  to  view,  it  is  seen  in  every  case  to  be  curiously  spotted  with 
the  excrement  of  the  larva,  as  is  well  shown  in  the  plate.  The  leaf 
therein  represented  is  no  worse  affected  than  the  average  one  upon 
many  trees.  Upon  the  under  side  of  the  leaves  the  evidence  of  the 
extensive  mining  upon  the  upper  surface  is  usually  very  slight,  and  the 
most  careful  examination  reveals  only  a  slight  discoloration. 

Upon  examining  the  edge  of  the  mine  with  the  microscope,  usually 
one  or  more  extremely  minute  eggs  will  be  found,  either  empty  or  iin- 
hatched.  These  eggs  average  .112™°  in  diameter  (.004  inch),  and  are 
almost  spherical  in  shape.  They  are  tinged  with  brown  before  hatch- 
ing, but  after  hatching  are  transparent.    No  markings  are  discernible. 

The  young  larvae  present  a  most  curious  appearance,  as  8ho>Tu  in 
figure  h  of  the  plate.  They  are  nearly  flat,  with  the  first  thoracic  segment 
much  larger  than  any  of  the  others,  the  hind  body  tapering  gradually  to 
the  end.  The  head  is  small  also  in  comparison  with  the  size  of  the  lirst 
segment.  As  the  larvae  increase  in  size  they  still  retain  their  flat  form 
and  as  they  approach  fuU  growth  and  have  but  one  more  molt  to  undergo 
they  present  the  appearance  of  figiure  c.  Upon  the  biujk  of  each  seg- 
meiit  is  a  &hiny  brownish  homy  plate,  and  the  head  and  last  segment  ai^e 
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dark.     Althongli  active  while  in  the  mine,  only  the  faintest  rudiments 

of  le^  are  discernible.    The  mouth  parts  are  very  curiously  modified. 

Mandibles  and  maxillae  are  the  only  parts  to  be  seen,  and  they  appear 

as  figured  at  d.    The  mandibles  seem  admirably  adapted  for  separating 

the  leaf  layers.    Though  apparently  both  mandibles  are  continuous,  yet 

in  reality  they  are  simply  connected  by  a  membrane  which  allows  play, 

and  tiux>iigh  an  opening  in  which,  on  the  ventral  side,  the  food  enters 

tiie  alimentary  cauaL   Two  pau*s  of  rudimentary  almost  colorless  eyes 

ean  be  seen  under  a  moderate  magnifying  power,  occupying  the  relative 

poftitioii  indicated  in  figure  d.    The  hind  pair  usually  consists  of  four, 

five,  or  six  large  and  apparently  structureless  cells,  resembling  fat  oells. 

l^li  one  of  the  front  pair  consists  of  from  two  to  four  similar  oells 

yioagh  smaller.    From  the  lateral  edge  of  each  segment  projects  a 

rather  long  bristle,  and  just  above  the  lateral  edge  there  is  a  smaller 

one.     The  last  segment  bears  six  such  bristles.    Between  the  lateral 

edge  of  each  segment  and  its  dorsal  plate  are  two  short,  stout  tuberoles 

placed  dose  together,  and  each  surmounted  by  a  short  bristle.    The 

spiracles  are  extremely  minute,  but  with  a  high  microscopic  power 

tan  be  seen  near  the  latero-anterior  border  of  each  of  the  abdominal 

Moments  except  the  last,  each  with  its  minute  tracheal  branch  running 

to  it.    The  meta  and  mesothoracio  segments  have  none,  but  that  on  the 

K thoracic  is  larger  than  any  of  the  others  and  situated  on  the  hind 
der  of  the  segment. 

When  once  removed  from  their  mines  these  flat  larvae  have  not  the 
power  to  re-enter  the  leaf  and  commence  new  mines.  This  is  due  in 
great  part  to  the  peculiar  structure  of  the  mouth-parts,  which  are  in  no 
way  fitted  for  piercing  a  tough  epidermis.  Then,  too,  as  Mr.  Chambers 
has  soggested,  the  head  projects  straight  forward  and  can  be  elevated 
or  depressed  but  very  slightly,  which  also  is  the  case  with  t&e  modified 
jaws. 

To  one  acquainted  with  the  general  features  of  the  larvae  of  the  dif- 
ferent orders  of  insects,  these  fiat  larvae  bear  a  much  closer  general  re- 
semblance to  coleopterous  larvae  than  to  lepidopterous.  The  number  of 
molts  which  they  have  undergone  up  to  this  time  is  difiicult  to  ascer- 
tain. tTsnally  five  cast-off  skins  can  be  readily  found  in  a  completed 
mine,  which,  together  with  the  skin  which  is  cast  within  the  cocoon  (of 
which  we  shall  speak  further  on)  and  one  or  two  small  ones  which  have 
become  so  decomposed  and  mixed  with  the  excrement  as  to  have  be- 
come indistinguishable,  would  indicate  seven  or  eight  molts.  Mr. 
Chambers's  studies  have  led  him  to  the  conclusion  that  there  are  always 
eight  molts  in  Lithocolletis.  He  based  this  conclusion  on  the  fact  that 
eight  distinct  sizes  are  discernible  in  the  larvae  of  each  species.  He  has 
also  noticed  the  following  definite  relation  between  successive  molts: 
"At  each  molt  except  the  seventh,  the  length  of  tJie  larva  in  its  first 
stag^is  added  to  that  of  the  molting  lar\^a;''  or,  in  other  words,  at 
each  molt  the  larva  increases  in  length  by  just  the  length  of  the  first 
stage.  I  have  been  unable  to  verify  this  relation  with  the  species  under 
consideration. 

When  these  flat  larvae  have  attained  full  size  they  usually  measure 
fix>m  four  to  five  millimeters  in  len^tli ;  and  their  blotch  mine  covers  a 
space  eijual  to  from  one-halt*  to  three-quarters  of  an  inch  square.  At 
its  seventh  molt,  instead  of  coming  out  again  a  larger  flat  coleopter- 
iform  larva,  its  entire  Hi)puaranee  cliiuiges.  It  is  longer  than  before, 
aud,  instead  of  being  flat,  is  cylindrical.  Its  mouth  parts  have  assumed 
a  more  normal  lepidopterous  form,  and  its  eyes  have  become  covered  by 
dark  pigmentaiy  layer.    The  regular  fourteen  feet  in  the  normal  i)osi- 
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lion  have  appeared,  tlie  last  pair  or  anal  proi>-legs  alone  varyiu«r  from 
the  usual  form  iu  being  united  across  the  middle  line.  The  sinniclos 
have  become  mounted  on  quite  i)rominent  tubercles,  but  their  jmsition 
is  the  same  a«  in  the  flat  form.  The  round  larvae  vary  much  iu  their 
markings.  Some  individuals  have  tlie  brown,  horny  dorsal  plates  whif-li 
were  found  upon  the  flat  larvae ;  others  have  not  a  trace  of  them,  wliih* 
otheiis  still  form  various  intermediate  stages.  The  last  tour  pairs  ot 
legs  have  the  appearance  of  common  i)rop-legs,  but  the  lirst  three  i>airs 
do  not  at  all  resemble  the  ordinary  thoracic  legs  of  caterpillars.  In- 
stead of  being  horny,  articulated,  and  apparently  ending  in  a  point, 
they  are  mere  fleshy  tubercles,  each  with  a  depression  in  its  center,  aucl 
looking  much  like  pro-legs. 

The  reasons  for  these  remarkable  chr^^iiivis  are  soon  evident,  for  these 
round  larvae  are  to  spin  the  cocoon.  With  the  mouth  paits  the  now 
almost  useless  mandibles  have  become  much  smaller,  and  from  being 
the  most  important  have  become  the  least  important  of  the  mouth  parte. 
The  parts  appearing  most  prominently  in  the  round  form  are  the  labium, 
bearing  the  spiimerets,  the  labial  palpi,  the  maxillae  and  maxillary  paJpi, 
all  of  which  help  in  the  formation  of  the  cocoon. '  The  development  of 
the  feet  is  also  necessary,  as  they  enable  the  larva  to  turn  itself  readily 
in  the  narrow  compass  of  the  cocoon  during  the  spinning. 

■The  cocoon  itself  is  simply  a  delicate,  semi-transparent,  circular  sheet 
of  white  silk,  stretched  over  a  i)art  of  the  bottom  of  the  mine.  It  is 
usually  from  5  to  T*"™  (.2  to  .28  inch)  across,  and  is  composed  of  dehcate 
flbers  running  in  every  conceivable  direction.  The  leaf  at  the  bottom 
of  the  cocoon  ha«  a  number  of  silken  threads  spun  across  it.  The  object 
of  these  threads  is  probably,  a«  Mr.  Chambers  suggests,*  to  make  the 
space  intended  for  the  cocoon  more  roomy  by  causing  a  bulge  on  the 
under  side  of  the  leaf  from  the  contracting  of  these  fibers. 

Up  to  this  point  the  life  of  the  larva  occupies  from  eighteen  to  twenty- 
five  days,  and  it  attains  an  average  length  of  about  5.4™™  (^  inch). 

The  length  of  time  elapsing  between  the  completion  of  the  cocoon  and 
the  change  to  pupa  I  have  not  definitely  ascertained;  but  that  it  is 
very  short  is  shown  by  the  fact  that  two  larvae  left  engaged  in  spinning 
at  4  o'clock  in  the  afternoon  had  completed  the  transformation  at  nine 
the  next  morning. 

The  last  larval  skin  is  extremely  delicate  and  elastic.  Upon  being 
shed  within  the  cocoon  it  shrinks  away  so  as  to  be  almost  imperceptible. 
Upon  comparing  it  with  the  last  skin  shed  without  the  cocoon  it  is  seen 
to  be  only  about  one-tenth  its  size,  or  rather  to  occupy  only  about  one- 
tenth  its  space.  The  utility  of  this  is  obvious  when  we  think  of  the  con- 
tracted space  of  the  cocoon.  The  extreme  delicacy  of  this  last  skin 
enables  one  to  see  plainly  the  formation  of  the  chrysalis  within  with  a 
moderate  microscopic  power  and  a  strong  transmitted  light. 

The  chrysalis  is  ligfet  brown  in  color  and  about  4.2"""  (.16  inch)  in 
length.  The  most  rcnmrkable  point  about  it  is  the  toothe<i  crest  upon 
its  forehead,  which  enables  it  doubtless  to  pierce  or  saw  through  the 
cocoon.  Fig.  n  shows  a  side  view,  and  o  a  front  view  of  this  crust, 
showing  the  sharp  teeth.  The  posterior  end  of  the  body  is  squarely  cut 
oft',  and  is  furnished  with  three  minute  forward-curved,  finger-like  hooks, 
which  undoubtedly  serve  to  hold  the  chrysalis  in  i)Osition  by  hooking 
into  the  silk  of  the  cocoon  during  the  exit  of  the  moth,  but  not  to  any 
extent  before,  as  the  chrysalis  rea^^lily  falls  out  when  the  cocoon  is  (put 
open.    As  the  chrysalis  advances  in  develoi>ment  the  colors  of  the  con- 

•Psyche,  vol.  ii,  page  150,  ''On  Larvae  of  Tmeiua,  especially  of  Llthocolletis," by 
V.  T.  Chaiul>ei-8. 
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tained  motli  begin  to  be  plainly  visible,  and  it  seems  to  be  completely 
«liflerentiated  a  day  or  two  before  it  makejj(  its  exit. 

£ight  days  after  the  liist  pnpae  w  ere  found  the  moths  began  to  make 
tbelr  api)earance.  Each  pupa  first  sawe<l  through  the  cocoon  near  its 
junctnre  with  the  leaf  and  worked  its  way  through  the  gap,  by  means 
of  the  minute  backward-directed  spines  upon  its  back,  until  it  reached 
the  upper  cuticle  of  the  leaf.  Through  this  cuticle  it  sawed  in  the  same 
isray  that  it  did  through  the  cocoon.  The  hole  was  in  each  case  just 
lari^e  enough  to  permit  the  chrysalis  to  work  its  way  out,  holding  it 
firmly  ^rheu  partly  emerged.  When  half  way  out  it  stopped,  and  pres- 
ently the  skin  split  across  the  back  of  the  neck  and  down  in  front  ^ong 
the  antennal  sheaths,  and  allowed  the  moth  to  emerge. 

The  moth  is  a  delicate  little  creature,  with  a  body  about  3"""  (.12  inch) 
long,  and  with  a  stretch  of  wing  of  about  7'"^  (.28  inch).  The  front 
wings  are  white,  with  three  broad  irregular  bronze  bands  across  each 
one,  each  band  being  bordered  with  black  on  its  inner  side.  The  hind 
vings  are  silverj% 

From  the  time  when  these  insects  were  first  observed  until  the  end  of 
the  season  the  moths  were  constantly  issuing,  there  being  almost  no 
T^nlarity  in  the  generations,  so  that  from  this  season's  observations  it 
would  not  be  easy  to  state  definitely  the  number  of  broods.  The  cycle 
of  the  insect's  life  occupying,  as  it  does,  but  a  single  month,  more  or 
less,  in  this  latitude,  with  seasons  varying  in  length  and  degree  of 
warmth,  the  number  of  broods  will  vary  by  one  or  two.  Five  or  six  is 
probably  a  close  approximation. 

Ui>on  the  approach  of  cold  weather,  all  the  larvae  which  have  entered 
upon  the  last  larval  stage,  the  roimd  form,  undergo  no  further  tiausfor- 
mations  at  that  time,  but  remain  in  this  stage  through  the  winter.  Tlie 
larvae  which  have  not  yet  reached  this  stage  continue  their  develop- 
ment up  to  this  point,  unless  frost  and  the  fall  of  the  leaves  cut  them 
off,  and  also  hibernate  as  round  larvae.  This  arrest  of  development,  if 
it  may  be  so  termed,  of  the  larva  before  its  last  molt,  took  place  this 
year  (and  it  is  probably  usually  the  same)  with  the  advancwl  larvae 
several  weeks  before  cold  weather  set  in,  at  just  that  point  when  the 
development  of  another  generation  would  have  been  impossible,  thus 
securing  the  hibernation  of  almost  every  individual.  An  examination 
of  the  leaves  in  December  revealed  the  fact  that  dead  partially  grown 
lar\'ae  were  very  rare  indeed  in  the  mines.  All  through  the  winter  the 
dead  leaves  on  and  under  the  oaks  most  infested  during  the  summer 
were  full  of  the  round  larvae.  Not  a  single  pupa  was  fonnd,  though 
hmidreds  of  mines  were  opened  and  examined.  Such  pupae  a«  there 
may  be  upon  the  fall  of  the  leaves  (though  they  are  probably  very  few, 
if  indeed  there  are  any  at  all,  from  the  reasons  just  stated)  either  give 
forth  the  moths  or  are  killed  by  the  trost.  The  moths  may  ])ossibly 
hibernate  in  small  numbers,  though  we  have  no#vidence  of  such  hiber- 
nation.* 

Early  in  March  the  hibernating  lar\'ac  revive<l  after  afewdaysof 
warm  weatlier  and  began  spinning  their  coc'oons.    During  the  winter 

*Mr,  Clmmbers  says  {ibid.^  \y.  148):  "Xcither  caii.I  conceive  any  good  reason  why 
moths  disclosed  lato  in  tlie  fall  miglit  not  winter,  and  indeed  the  moths  of  X.  robiniella 
andX.  salici/olkUa  do;  but  I  have  never  met  with  any  others  hibernating,  and  indeed 
I  have  not  seen  X.  salicifolidla  later  tlian  November.  There  are,  however,  some  facts 
about  the  hibernation  of  the  species  which  need  farther  explanation.  Thns,  I  have 
known  X.  iuhifcreUa  Clem,  and  X.  aesculiseUa  Cham,  to  pass  uit^  their  last  larval  state 
in  the  middle  of  Angust  and  to  remain  in  that  c<mdition  nntil  late  in  the  fall,  when 
my  Itat  observations  Avere  made  upon  them,  and  in  such  cases  there  was  abundant 
wmnnth  and  tirae  for  another  brooil  before  the  fall  of-the  leaves." 
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tbere  had  been  no  signs  of  silk  in  their  mines.  The  spinning  of  the 
cocoons  in  every  instance  studied  occupied  about  two  days,  and  tbe 
larvae  transformed  in  a  very  few  hours  thereafter  to  pupae,  in  which 
stage  thoy  presumably,  under  ordinarv^  conditions,  remained  until  the 
puttinij  1'  ith  of  green  leaves.  In  the  breeding  room,  liowever,  kept  at 
an  avH'jijLi.^  teni])enitnre  of  08^  F.,  the  moths  bognn  to  i.ssne  on  March 
2(),  IT)  days  after  the  transform  a  1  itm,  nearly  double  the  time  in  which 
the  midsummer  brood  remained  in  this  state. 

REMEDY. 

From  a  brief  revio^v  of  the  natural  history  of  the  inr^ect  uuflo?  cont- 
sideratiou,  it  would  sihmh  that  an  efficient  remedy  would  be  readily  found 
in  raking  up  and  burning  the  fallen  leaves  during  winter,  when  they 
contain  the  hibernating  round-form  larvae.  This  would,  indeed,  in  the 
majority  of  cases,  prove  all-sulficient.  But,  unfortunately,  there  are 
oaks  the  dead  leaves  of  which  cling  persistently  to  the  twigs  through- 
outthe  whole  winter ;  so  that  u]>on  the  dei>artment  grounds,  for  example, 
although  all  leaves  are  carefully  collecteil  late  every  fall,  there  still  re- 
main enough  on  the  trees  to  start  a  bounteous  crop  of  leaf-miners  the 
next  season.  The  saving  of  leaves  for  manure  is  a  doubtful  economy 
when  infested  with  leaf-miners  like  L,  hamadryadella.  If  the  collecting  - 
of  the  leaves  be  postponed  until  spring,  the  startii^s:  buds  will  have 
forced  them  oil  without  exception,  and  the  miners  cau  be  completely 
destroyed. 

riTCH'3  OAK-LEAF  MI^^EE. 

{LithocoUctis  Flichella  Clem.) 
Order  Lkpidoptera  ;  family  TrxEiDAE. 

Fonniug  a  leutiform  mine  on  the  under  snifaces  of  the  leaves  of  different  oaks,  a 
nunutc,  nearly  cylindrical,  white  larva. 

Upon  the  under  sides  of  the  oak  leaves  during  the  past  summer  were 
found  many  mines  of  this  insect,  described  years  ago  by  Dr.  Fitch.* 
Although  belonging  to  the  same  genus  as  the  insect  which  we  have  just 
described,  and  although  resembling  it  considerably  in  the  adult  form,in 
its  early  stages  and  in  the  character  of  its  mine  L.  Fitchella  presents 
marked  differences. 

From  the  empty  shells  which  we  find  abundantly  upon  the  under  si<1e 
of  the  leaf  the  e^g^  seems  to  be  very  similar  to  that  of  L,  hammlnjadclla, 
It^  greatest  diameter  is  .IIG""",  and  in  shape  it  is  lentiform.  From  two 
to  a  dozen  of  these  egg-shells  will  often  be  found  on  the  under  surface 
of  a  leaf  upon  which  tfcere  is  but  a  single  mine,  and  when  we  take  this 
fact  in  connection  with  the  number  of  larvae  that  are  parassitized  we 
can  see  the  small  proportion  which  the  insects  arriving  at  maturity  l>ear 
to  the  number  of  eggs  originally  laid  by  the  female  moth. 

The  newly  hatched  larvae  do  not  vary  sufticiently  from  those  full 
grown  to  merit  special  remark.  The  mine,  unlike  that  of  L.  kmiaHrif- 
adellOj  is  plainly  evident  from  both  sides  of  the  leaf.  It  belongs  to  that 
group  of  mines  called  tentiform,  from  the  fact  that  the  under  cuticlo 

*  Fifth  N.  Y.  Kept.,  see.  327,  nnder  ibe  name  of  Ar(fyromi(ji s  quet^i-ifolifUn.  Attor- 
wanls  rwlescribed  by  Clemens  (l*to,\  Acm].  Nut.  Sei.  Phil;j..  I>i'>,  *'?07),  KitrUV  w]i-i& 
being  preiJccupied.  See  Chambeitt ii  Iud<;>x  to  I>.  A.  Tiueini*,  Bull.  U.  S.  GooJ.  6ar\>;y, 
vol.  iv,  No.  5,  p.  154. 
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being  w^parated  by  the  mining  larra,  Bhrinks  as  it  dries,  thns  throwing 
tke  opposite  side  of  the  leaf  into  a  projecting  fold.  The  mine  is  thus 
more  roomy,  and  we  should  expect  to  find  in  it  a  larva  which  is  not  so 
flat  aft  that  of  the  white  blotch  oakleaf  mine,  and  such  is  indeed  the 
ease.  WTien  the  mine  is  made  along  the  edge  of  a  leaf,  this  contracting 
of  the  Tinder  ski^  causes  the  edge  to  turn  over  in  such  a  way  that,  at  a 
casual  glAuce,  it  much  resembles  the  work  of  a  Tortricid  or  leaf-rolling 
lanra.  The  color  of  the  mine  is  a  dirty  yellow.  While  the  larva  is  yet 
yoan^  it  does  no  more  than  separate  the  under  cuticle  from  the  paren- 
ehyma,  so  that  for  some  time  tne  mine  is  not  noticeable  from  the  upper 
9de,  except  from  the  elevation  caused  in  the  manner  just  described. 
Whem,  however,  the  mine  has  become  of  sufiScient  size  to  afford  it  a 
comfortable  working  place,  the  now  half-grown  larva  attacks  the  paren- 
dtyma,  eating  all  but  the  upper  epidermis  and  the  stronger  veins.  This 
is  done  at  first  around  the  edges  of  the  mine  as  laid  out,  but  gradually 
the  woiiL  advances  inward  to  the  center  untU  all,  or  nearly  all,  is  eaten, 
and  the  sorface  of  the  leaf  ab<yve  the  mine  presents  a  skeletonized  ap* 
pearance.  Frequently,  however,  the  larva  attains  full  growth  before 
this  is  completely  accomplished,  and  ftx)m  this  fact  mines  are  often  found 
whidi,  when  seen  from  above,  appear  simply  as  a  skeletonized  circular 
band,  inclosing  a  normal  green  center  of  greater  or  less  size. 

The  fdll-grown  larva  is  between  4""  and  5"^  in  length  (from  .15  to  .19 
inch).  It  does  not  belong  to  the  so-called  "flat''  group  of  LithocoUetis 
larvae,  but  rather  to  the  "cylindrical  group,  and,  consequently,  does 
not  present  such  abnormalities  of  structure  as  we  have  seen  in  the  larva 
of  Ia  hamcuiryadella.  The  month  parts  are  normal,  the  thoracic  legs  are 
larse  and  well  developed,  each  being  armed  with  a  terminal  claw,  the 
pr<negs  are  present  in  normal  number  and  normal  position,  though 
lather  small,  and  the  whole  appearance  of  the  larva  is  such  that  at  a 
glance  it  would  be  called  lepidopterous.  The  general  color  is  nearly 
white,  the  mouth  i)arts  being  tipped  with  brown,  and  there  is  no  ap- 
pearance of  the  darker  homy  shields  which  gives  the  flat  larvae  so 
diaracteristic  an  appearance.  The  anterior  (thoracic)  segments  of  the 
body  are  larger  than  the  others,  and  the  head  is  retractile  within  the 
first.  The  aodominal  joints  are  of  nearly  uniform  size.  Over  the  sur- 
£ace  of  the  body  are  scattered  a  few  long  white  hairs.  The  excrement 
of  i.  Fitckella,  for  some  unexplained  reason,  seems  to  differ  in  character 
from  that  of  L.  hamadryadelia.  In  the  case  of  the  latter,  as  we  have 
sdready  stated,  the  whole  floor  of  the  mine  is  spotted  with  the  frass, 
which  seems  to  have  been  smeared  on  when  very  moist,  and,  drying, 
has  become  hard  and  black.  In  old  mines  in  which  more  tiian  one 
larva  has  been  at  work  the  floor  is  covered  with  what  looks  like  a  thin 
sheet  of  cracked  black  enamel.  With  L.  Fitchella^  however,  the  excre- 
ment consists  of  minute,  dry,  hard  pellets,  which  are  collected  together 
in  somo  one  part  of  the  mine,  leaving  the  floo«r  perfectly  clean.  The 
east-off  skins  of  the  larva  are  also  to  bo  found  in  this  ball  of  ]>ellets. 

When  the  larva  prepares  for  pupation  it  spins  no  regular  cocoon,  as 
does  L.  hamadryadelia^  but  simply  weaves  a  network  of  fibers  back  and 
forth  from  one  side  to  the  other  of  the  mine.  Then  stationing  itsolf  in 
the  midst  of  this  mesh  of  silken  fibers,  supported  on  all  sides  without 
touching  the  walls  of  the  mine,  it  casts  its  last  larval  sldn ;  the  quantity 
of  sUfc  thus  spun  varies  greatly  with  different  individuals,  some  spin- 
ning enough  to  form  an  irregular  and  delicate  oval  cocoon,  others  hav- 
ing almost  no  silk  in  their  mines.  The  color  of  the  silk  varies  from  white 
to  light  brown. 
The  pupa  is  of  a  very  b'ght  brownish-yellow  color  at  first,  but  just 
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iHjforo  giving  out  tlie  luoth  it  becomes  darker  on  the  head,  back,  and 
>ving  cases,  lu  luxuiy  miportant  features  it  resembles  the  pupa  of 
L,  hamadryadellay  but  difi'ers  in  others.  It  is  longer  and  more  slender, 
as  was  to  be  expected  from  the  diffeiing  shapes  of  the  larvae.  The  other 
difGerences  are  just  such  as  the  differences  in  habits  would  lead  us  to 
expect.  The  pupa  of  L.  hamadryadella  has  to  cut  its  way  through  a 
comparatively  tough  silken  cocoon,  as  well  as  the  upper  epidermis  of 
the  leaf,  and  hence  we  find  that  its  forehead  is  armed  with  a  prominent 
beak  furnished  with  a  cutting  and  rasping  edge,  with  marked  serrations, 
with  which  it  easily  works  its  way  out.  With  Fitchella  there  is  no  cocoon, 
but  the  lower  epidermis  of  tbe  leaf  has  to  be  cut ;  hence  we  find  that  the 
beak  is  still  present,  but  in  a  more  rudimentary  form  than  in  the  former 
case,  no  serrations  whatever  being  observable.  The  conditions  in  which 
the  latter  is  found,  however,  require  a  development  of  organs  which  the 
former  either  does  not  possess  or  which  are  only  rudimentisirily  present. 
These  are  appendages  to  hold  it  in  position  in  the  midst  of  the  network  of 
silken  threads.  The  pupa  of  L.  hamadryadella  has  upon  its  last  seg- 
ment four  very  minute,  outward-curved  hooks,  which  serve  to  hold  it  in 
position  after  it  has  worked  its  way  half  out  of  the  mine,  and  while  the 
moth  is  emerging.  In  L,  Fitchella  these  hooks  are  greatly  lengthened, 
and  undoubtedly  are  of  great  use.  In  addition  to  these  hooks,  at  the 
juncture  of  the  penultimate  and  antepenultimate  segments  of  the  body 
there  is  upon  each  side  a  strong  elevated  ridge  slightly  directed  back- 
wards, which  answers  the  same  puipose,  but  the  peculiar  shape  of  which 
argues  its  development  for  some  other  purpose  difficult  to  surmise. 
Just  below  the  beak  on  the  ventral  side  of  the  body  are  six  dehcate,  down- 
ward-directed hooks,  and  from  the  whole  back  and  sides  of  the  body  pro- 
ject a  number  of  long,  slender  hairs,  each  having  as  its  base  a  small 
but  distinct  tubercle.    These  all  seem  to  be  provisions  for  the  same  end. 

The  chrysalis  at  maturity  takes  almost  precisely  the  same  preliminary 
steps  to  giving  out  the  moth  as  did  that  of  the  last  insect  studied.  It 
works  its  way  to  the  nearest  wall  of  the  mine,  and,- cutting  through  the 
thin  leaf  skin,  wriggles  out  until  half  of  its  body  is  in  the  open  air.  In 
this  position  it  is  firmly  held,  the  anal  hooks  being  entangled  in  the 
loose  silk  within  the  mine,  and  the  moth  makes  its  exit  through  a  longi- 
tudinal dorsal  split  in  the  thoracic  skin. 

The  moth  is  very  small,  measuring  only  about  7'""  (.27  inch)  in  ex- 
panse of  wings.  Its  general  colors  are  white  and  bronze.  These  moths 
may  be  often  seen  walking  leisurely  about  on  the  oak  leaves  through  the 
summer,  then*  wings  folded  close  to  their  body,  and  their  long  delicate 
antennae  in  constiint  vibration.  While  in  this  position  a  white  crescent- 
shaped  mark  api)ears  across  the  back,  giving  them  a  characteristic  and 
unmistakable  look }  when  the  wings  are  spread,  however,  this  crescent 
resolves  itself  into  two  wedge-shaped  marks,  one  on  the  lower  border  of 
each  fore  wing.  * 

The  time  required  for  the  development  of  the  larva  and  the  number 
of  broods  in  a  season  approximate  closely  to  the  corresponding  points  in 
the  history  of  L.  hamadryad4illu.  Dr.  Fitch  seems  to  have  observed  but 
one  brood  in  Xew  York,  as  he  says : 

It  is  the  latter  part  of  Bummcr  when  these  blister  Rpola  licj^in  to  ap]>ear  on  the  oak 
leaves.  They  occur  on  the  topmost  leaves  of  the  tallest  tn^cs,  as  well  as  those  tliatare 
lower  and  near  the  ground.  After  the  leaves  have  fallen  in  autumn  a  portion  of  thefte 
Misters  will  be  found  empty,  while  others  have  pupae  or  sonietiuies  larvae  in  them, 
showing  that  the  moths  come  out  from  them  in  autuum,  and  also  in  the  spring. 

It  seems  to  us  that  a  safer  conclusion  would  have  been  that  the  empty 
mines  did  not  necessarily  indicate  that  some  of  the  moths  issued  in  late 
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fell,  but  rather  that  they  were  the  mines  of  an  earlier  brood.  Ilnudixids 
of  mines  have  been  opene<l  duriuj^  the  months  of  January  and  February, 
and  the  insect  has  never  been  found  in  any  other  than  the  pupa  state, 
and  no  hibernating  moths  have  been  seen. 

Inasmuch,  then,  as  the  insect  hibernates  in  the  pupa  state  within  the 
mines  in  the  dead  leaves,  the  remedy  is  obviously  the  same  as  that 
proposed  for  the  ravages  of  L.  hamadryadella. 

We  bere  introduce  detailed  descriptions  of  the  larva  and  pupa,  as 
those  of  Dr.  Fitch  were  very  incomplete,  and  quote  Clemens- s  descrip- 
tiou  of  the  adidt,  so  that  it  will  be  possible  for  our  readers  to  recognize 
the  insect  in  any  of  its  stages. 

LlTHOCOLLETlS  FiTCHELLA  Clem. 

Laii-a, — Length,  when  fuU-grown,  4™™;  width  of  first  thoracic  segment  .fil"""; 
snbcylindrical,  llattened  somewhat  dorso-ventraUy ;  head  triangular,  retractile;  Ist 
thoraoic  segment  largest,  others  subequal,  but  tapering  slightly  to  the  end  of  the  body. 
When  young  the  thoracic  segments  are  much  larger  than  abdominal  segments.  Color 
creipiy  white,  alimentary  canal  boin^  dimly  seen  as  a  dark  shade  through  the  semi- 
transparent  integumeut ;  tips  of  mandibles  and  thoracic  tarsi  brownish,  llioracic  legs 
strong  and  well  developed ;  8  prop-legs,  anal  pair  well  developed,  the  first  three  pairs 
.not  well  developed.  No  indication  ot  a  horny  pi-othoracic  or  anal  plate.  Whole  upper 
sarface  and  sides  of  the  body  with  sparse  long  white  hairs. 

Pn^pa. — Average  length  4.6'"™;  average  breadth  at  stoutest  part  of  body  1.09""°. 
General  color  pjue  yellow,  with  brownish  tinge  to  wing  covers  and  dorsum  of  thorax ; 
wing  covers  reaching  to  tho  penultimate  abdominal  segment ;  clypeus  prolonged  into 
a  strong  but  short  forward-curved  beak  with  smooth  edges;  face  with  four  short, 
slender,  excurved  tentacles;  anal  segment  with  four  excurved  hooks  at  tip.  Eighth 
adbominal  segment  with  two  semi-circular,  incurved,  longitudinal,  homy  ridges,  ap- 
proaching each  other  ventrally,  and  visible  dorsaUy  only  as  lateral  prolongations  of 
the  posterior  border  of  the  segment.  From  various  parts  of  the  abdomen  issue  long 
whito  hairs,  each  hair  arising  from  a  definite  tubercle. 

Imago, — **Head,  face,  and  thorax  silvery  white.  Labial  palpi  tipped  with  pale 
ochreou/}.  Antennae  pale  satfron ;  basal  joint  silvery  white.  Fore  wings  pale  reddish 
saffron,  with  a  slight  brassy  hue.  Along  the  costa  are  Jive  Hlvery-whit^  costal  streaks. 
all  black-margined  internally  excoi)t  the  first,  which  is  very  oblique  and  continued 
along  the  costa  to  the  base  of  the  wing.  All  the  costal  streaks  are  short  except  tho 
first.  On  the  inner  margin  are  two  conspicuous  silvery  dorsal  streaksy  dark-margined  in- 
ternally, the  first  very  large  and  placed  near  tho  middle  of  the  inner  margin,  the  sec- 
ond opposite  the  third  costal  streak.  At  the  tip  is  a  small  round  black  spot,  placed 
above  the  middle  of  tho  wing ;  cilia  silvery  gray,  tinted  with  saffron.  Hind  wings 
grayish  fuscoas;  cilia  paler." 

RETmiA!  COMSTOCKIAKA  Femald. 

Order  Lepidoptera  ;  family  Tortbicidae. 

^ring  into  the  twigs  and  small  branches  of  the  pitch-pine  (Pinus  ri^ida),  causing  an 
exudation  of  rosin  ;  yellow-brown  larvae,  about  10™™  (.39  inch)  long,  transforming 
within  tho  burrow  and  giving  forth  small  brown  and  gray  moths.    (Plate  V,  fig.  1.) 

An  examination  of  the  pitch-pines  in  the  vicinity  of  Ithaca,  1^.  Y.,  in 
the  early  part  of  the  past  summer,  revealed  the  fact  that  they  were  in- 
fected to  a  considerable  extent  by  a  heretofore  undescribed  pest'.  Upon 
the  smallest  twigs  and  limbs  and  upon  the  terminal  shoots  of  the  trees 
^ere  observeil  exuding  at  intervals  masses  of  pitch,  mixed  with  the  ex- 
cremental  pellets  of  some  larva.  In  most  cases  there  were  two  distinct 
Jayers  of  the  resin  to  be  seen,  the  lower  dry,  hard,  whitish,  weather- 
o^ten,  having  evidently  been  exposed  during  the  winter,  while  the 
jpper  mass  was  fresh,  softer,  and  of  a  hoary,  bluish  color  on  the  siu- 
faee,  yellowish  beneath,  ha\ing  the  appearance  of  a  comparatively  re- 
^nt  exudation.  Tliese  resinous  lumps,  when  occurring  upon  twigs  or 
*hnbs,  wexe,  in  tho  gi'eat  majority  of  cases,  upon  tho  upper  side,  and 


234        REPORT  OP  THE  COMMISSIOlfrER  OF  AOEICULTURE. 

were  seldom  fonncl  upon  a  larger  limb  than  the  one  represented  in  the 
plate. 

A  lonjritudinal  section  through  one  of  tliese  lumps  showed  a  channel 
of  greater  or  less  size  leading  directly  to  the  heart  of  the  twig,  and  ex- 
tending alon^  toward  its  base  for  a  distance  of  from  26">"  to  50"^  (1  to 
2  inches).  In  this  burrow  was  found  a  rather  stout,  yellowish-brown 
larva,  apparently  nearly  full  grown,  and  measuring  about  10"^  (.39 
inch)  in  length.  In  other  burrows  the  short,  stout,  brown  pupae  were 
found.  Tliey  were  quite  active,  and  retreated  to  the  bottom  of  the  mine 
when  the  resiu  was  cut  into.  A  ring  of  strong  spines  surrounded  the 
posterior  border  of  each  segment,  and  enabled  them  to  move  about  in 
the  mine  with  considerable  rapidity.  From  other  lumps  the  empty  pupa 
skin  was  protruding  for  half  its  length,  the  pupa  having  worked  itself 
to  that  position  before  giving  forth  the  moth. 

Some  of  the  burrows  examined  extended  in  both  directions  fix)m  the 
point  of  entrance.  Occasionally  also  the  twig  at  the  point  where  the 
resrn  exuded  wa«  completely  girdled,  and  in  other  cases  eaten  out*,  to 
such  an  extent  that  a  very  slight  force  would  suffice  to  break  it  oft  The 
larvae  were  in  some  cases  found  with  their  heads  at  the  mouth  of  the. 
burrow,  but  in  the  majority  of  instances  the  opposite  was  the  case. 

The  moth  which  issues  from  the  burrows  is  quite  small  and  soberly 
colored.  In  the  ligure  it  is  represented  natural  sizej  the  darker  shades 
are  dark  rust-color,  and  the  lighter  light  gray.  It  belongs  to  the  fiEunily 
Tortricidae,  the  larvae  of  which  are  usually  leaf-rollers. 

From  what  we  have  been  able  to  learn,  we  conclude  that  there  are 
two  broods  of  this  insect  in  a  year,  and  that  the  second  brood  hiber- 
nates in  the  larva  state.  May  25  burrows  were  found  from  which  the 
moths  had  already  isaue<l.  In  the  breeding  cages  at  Washington  the 
moths  issued  until  June  20,  when  the  last  one  made  its  exit.  August 
23,  larvae  were  received  which  were  nearly  full  grown,  and  were  pre- 
sumably of  the  second  broo<l.  In  the  following  January  nearly  all  the 
larvae  found  were  only  about  half  grown ;  none  were  more  than  two- 
thirds  grown. 

At  the  approach  of  winter  the  larvae  prepare  their  burrows  for 
hibernation  by  lining  them  with  delicate  layers  of  white  silk,  which 
often  form  tubes  closed  at  the  lower  end.  The  larva  remains  through 
the  winter  with  its  head  at  the  posterior  end  of  the  mine.  Before  the 
change  to  the  chrysalis  state,  however,  this  position  is  reversed^  and 
the  head  is  towards  the  opening. 

Wherever  a  twig  is  pierced  and  bored  by  one  of  these  larvae  the 
leaves  begin  to  turn  yellowish  and  the  twig  often  dies.  In  many  cases^ 
however,  more  than  one  of  the  larvae  are  to  be  found  in  a  single  twig, 
and  this  of  course  more  certainly  insures  its  death.  It  seems  probable 
that  the  principal  damage  done  is  the  disfiguring  of  the  shape  of  the  tree 
by  the  destruction  of  terminal  shoots.* 

The  moths  bred  from  the  burrows  were  submitted  to  Professor  Fer- 
nald,  who  decided  that  they  represented  a  new  specie,  sprobably  belong- 
ing to  the  f^enus  Eetinia.  This  species  he  described  in  the  Canadian 
Entomologist,  vol.  xi,  p.  157.  We  quote  Professor  Femald's  description 

*  Tlie  resin  exuding  from  tlio  burrows  of  the  EeHnia  is  Bometlmcs  inUabifce*!  bj  dip- 
terous larvae  which  correspond  ^uite  perfectly  with  Onten  Sackeu'a  rather  incomplete 
description  of  Ctcidomyia  phn-inopis,  a  species  which  he  deaeribed  from  larvae  found 
in  resinoHB  cocoons  on  the  leaves  of  Pinua  inops  in  the  \icinity  of  "Washington,  and 
tho  adult  of  which  he  was  unable  to  rear.  The  occurrence  of  these  larvao  in  this 
exuding  resin  produced  by  Ketinia  would  seem  to  argue  that  they  are  not  uonoaU^' 
injnriouH,  and  that  tho  eg^  are  only  biid  in  pitch  exuding  from  some  prior  injury-. 
We  have  not  yet  bred  the  adult  of  this  insect. 
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of  the  moth,  and  append  descriptions  of  the  larva  and  pupa  so  that  the 
insect  may  be  recognized  in  Tvhatever  stage  it  is  found. 

ReTIXIA  f  COMSTOCKIANA  FeTOftld. 

Head  in  front,  basa)  jointB  of  antennae,  and  palpi  white;  last  joint  of  palpi  and  a 
few  scales  npon  the  outside  of  tho  middle  joint  dark  gray.  Eyes  black,  vertex  light 
TOlphur-yollow  to  straw-yellow,  antennae  dark  brown,  annulated  witli  whitish. 
Thorax  above  white,  with  a  few  Bcattered  gray  scales;  beneath  silvery  white.  Ab- 
domen above  light  brown,  with  a  silvery  Instcr;  lighter  at  the  end  of  each  segment: 
bcBeatli  lighter ;  last  segment  in  the  females  darker  brown  above  and  beneath,  ana 
withont  the  silvery  Inster.  Anal  tuft  in  tho  males  ligllt  straw-color.  Fore  and  middle 
1^  light  brown,  femora  and  tibiae  of  hind  legs  white,  tarsi  of  all  the  legs  brown, 
ringed  with  white.  Fore  wings  ferruginons  brown,  the  extreme  costal  edge  from  base 
to  near  the  apex  dark  brown.  A  number  of  small  white  spot«  rest  upon  the  oosta, 
four  hjkira  beyond  the  middle,  from  all  of  which  stripes  composed  of  white  and  leaden 
bned  scales  extend  more  or  less  irregularly  across  the  wing  at  nearly  right  angles  with 
the  costs,  and  having  something  of  a  wa^^^  appearance  in  some  specimens,  with  some 
indication  of  a  basal  patch,  a  central  and  subterminal  band  composed  of  the  leaden 
md  wMto  scales.  Fringes  light  brown  above  and  beneath  ;  fore  wings  light  brown 
bfine^th.  fermginoue  apically,  with  the  white  spots  of  the  costa  well  indicated.  Hind 
wingt  aboTe  and  beneath  grayish  brown,  with  a  tinge  of  ferruginous  in  some  s\>eci- 
mens,  and  with  darker  irrorations  on  the  costa  and  outwardly  ;  fringes  long  at  the 
M»l  angle^  somewhat  lijrhter  and  with  a  dnrker  line  near  the  base. 

-Ezyonw.— Female,  IS-JiO™" ;  male,  IS-iiOw"'. 

aiWat—Ithaca,  N.  Y. 

Described  from  two  males  and  three  females. 

I  have  provisionally  referred  this  species  to  th*^  g'^nns  'RcVufia,  for  although  .;  a^oes 
▼ith  the  aefinition  or  the  genus  as  given  by  Heinemanu  in  other  respects,  tlie  vena- 
^Ott  of  the  fore  wing  differs  in  the  origin  of  veins  four  and  five,  which  are  not  froni 
tlw  lame  point,  but  a  little  remote  from  each  other ;  the  distance  between  veins  five 
and  six  at  their  origin  is  about  twice  the  distance  between  veins  four  and  five. 

The  moth  has  also  been  taken  by  Mr.  Otto  Lugger  at  Baltimore,  Md. 

Larrn. — ^Length,  when  full-grown,  IS"",  cylindrical,  tapering  very  slightly  at  the 
«di.  General  eoloT  yellowish;  heail,  thoracic  plate,  and  piliferous  spots  brown  and 
highly  polished;  anal  plate  dusky  and  somewhat  polished,  under  a  high  power  co%^- 
ewd  with  shaUow  pitSL  The  piliferous  warts  are  large  and  quite  prominent,  each 
bearmg  a  stiff  hair.  Their  arrangement  is  normal.  The  anal  shield  is  fumishefl  with 
two  transverse  rows  of  four  hairs  each,  the  posterior  row.  from  a  dorsal  view,  appear- 
ing to  Cringe  the  end  of  the  body.  The  stigmata  are  light  colored,  surroandea  hy  » 
dvk-brown  chitinont  ring.    Thoracic  legs  and  bases  of  prolegs  brownish. 

The  yonng  larvae  differ  in  being  darker  colored.  The  head  and  thoracic  shield  are 
Kghter;  the  piliferous  spots  are  hardly  discemible ;  the  stigmata  are  much  larger  in 
pwportion  to  the  size  of  the  larva,  and  their  dark  circumference  is  very  strongly 
marked. 

PtptL — ^Length  7«""».  General  color  dark  shining  brown,  darkest  on  dorsum  of 
thorax  and  head;  wing-sheaths  broad,  extending  to  third  abdominal  segment.  The 
posterior  border  of  each  abdominal  segment  dorsally  elevated  to  a  spiny  ridge,  bear- 
ajg  many  strong  backward-directed  spines.  Anal  segment  somewhat  truncate,  with 
»  namber  of  slender  hooked  filaments.  Eyes  very  black  and  prominent.  Between 
*he  «yee  two  pairs  of  the  hooked  filaments,  having  their  origins  closu  together  and 

Two  species  of  Ichneumonid  parasites  have  been  bred  fi'om  the  larvae, 
Wth  furnished  with  long  ovipositors  to  pierce  the  resiuous  muss.  Tla\v 
Wlong  to  the  genera  Uphialies  and  Agalhis.  I\Ir.  E.  T.  Crosson  has  fa 
vomi  me  with  the  following  description  of  the  fonjur. 

EPHlAT.TKfl  COMSTOCKll  CroRsou  (n.  sp.). 

h'i:m(fjf. — niack,  shinlug:  lliorax  smooth,  very  feebly  punctured ;  motatliornx  smooth, 
ntnmled,  with  two  abbreviated,  longitudinal,  feebly  <lcve]op«il,  elovated  lineHondisK, 
•^I'^htly  div»^rgon(  jiosti-riorly  ;  tegulae  white;  Aviugs  hyaline,  subirideHcent,  uerv- 
P^  and  stigma  fuscouH,  iho  latter  with  a  pale  spot  at  base,  ureolet  as  usual;  Icjrs, 
""•lading  ciix:ie,  bri'^ht  tulvous.  posteiior  tibiae  and  tarsi  bhifk;  uImioiikmi  al>unc 
jwir-p  tho  |nnj,rfcb  of  tf»o  thorax,  distinctly  punctured,  tildes  of  the  second  and  foliow- 
'ftRWRments  tnlH*iHulatt»d ;  first  segment  a  little  longer  than  broad,  broadly  exca- 
vated at  base  and  slightly  gi'ooved  on  disk  above;  second  segment  longer  than  broatl, 
wiihned  iMjstvjriorly ;  thiru  and  fouiHi  segments  quadrate,  remainder  traiibvcrse ; 
oviTHwitor  as  long  as  the  body.     Length  of  body  .3,^>  iueli. 

ii«t.~lthaca,  N.  Y.    Parasitic  upon  BeiiHia  Comstockiana  Fomald, 
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TUE  IllUSTRATING  llETINIA. 

{Ret iniaf nisi r ana  Scudder  MSS.) 
Order  Lepidoptera  ;  family  Torteicibae. 

Infesting  tlio  new  growth  of  Pinus  inops  and  P.  rigida  (and  perhaps  of  other  species), 
spinninp  a  delicate  web  around  the  tenuinal  buil,  and  raining  both  the  twig  and  the 
bases  ol  the  leaves;  one  or  several  small  yellowish  larvae,  which  transform  witbiu 
grayish  cocoons,  either  in  their  burrows  or  fastened  to  the  twigs,  and  become  small 
copper-colored  moths,  with  wing  expanse  of  12'""'  (.47  inch).     (Plato  V,  fig.  2.) 

About  the  jniddle  of  May,  1879,  the  scrub-pines  (Pinvs  inops)  in  Vir- 
ginia, near  Washington,  were  Ibund  to  be  greatly  iiijiued  by  smajl  lepi- 
dopterous  larvae.  On  many  trees  there  was  scarcely  a  new  shoot  to  be 
found  which  was  not  infested  at  its  tip  by  from  one  to  four  yellowish 
black-headed  caterpillars.  They  were  so  completely  concealed  while  at 
work  that  their  presence  would  scarcely  be  noticed,  and  the  efl'i^t  of 
their  work  was  hardly  visible  until  the  twig  was  almost  ex)mpletely  de- 
stroyed. Upon  close  examination  a  delicate  web  was  seen  inclosing  the 
base  of  the  bud  and  the  surrounding  new  leaflets,  resembling  much  ihe 
nest  of  a  small  spider.  AVhen  this  web  was  removed,  one  or  several  little 
yellow  caterpillars  were  seen  either  retreating  into  a  mine  in  the  bud 
or  into  the  bases  of  the  leaves,  which  were  also  mined,  or,  not  infre- 
quently, they  dropped  from  the  twig,  suspending  themselves  by  a  silken 
thread.  The  bud  was  often  so  hollowed  that  it  dropped  to  pieces  almost 
at  a  touch. 

At  the  time  when  they  were  first  noticed  larvae  of  almost  all  sizes 
were  to  be  found.  Some  were  apparently  almost  full-grown,  while  others 
hadevidently  not  been  long  hatched.  The  nearly  full-grown  specimens 
measured  8"""  (.31  inch)  in  length.  The  first  pupae  were  obtained 
early  in  June.  Most  of  the  larvae  ti^ansformed  within  the  burrows  which 
they  had  made,  first  spinning  more  or  less  of  a  silken  envelope  about 
themselves.  Others,  however,  issued  from  their  mines,  and  spun  rather 
tough  grayish  cocoons  between  the  leaves.  The  pupae  were  short,  stout, 
and  brown  in  color,  with  each  segment  furnished  dorsally  with  two  ser- 
i*ated  lines,  one  consisting  of  large  and  the  other  of  line  teeth. 

The  first  moths  issued  June  13,  the  pupae  ha\ing  previously  worked 
their  way,  by  means  of  the  spines  just  mentioned,  into  such  positions 
that  they  could  give  forth  the  moths  without  injury  to  the  latter,  and  a 
few  weeks  later  almost  every  shoot  had  one  or  more  of  the  empty  pupa 
skins  protruding  from  it.  Specimens  of  the  moths  were  sent  to  Professor 
Fernald,  who  determined  them  as  identical  with  Mr.  iScudder's  manuscript 
species  Retinm  fnistrana.  In  August  Mr.  Scudder  gave  a  short  account 
of  this  insect  before  the  entomological  section  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  at  Saratoga.  He  had  found  it  in 
such  numbers  upon  the  island  of  Xantucket  in  the  young  trees  of  Finns 
rigida,  planted  there  some  yeai^s  ago  to  rei)air  the  damage  done  by  buni- 
ing  during  the  war  of  1812,  as  to  seriously  threaten  the  success  of  the 
experiment.  Mr.  Scudder  intends  publishing  an  account  of  the  work- 
ings of  the  insect  in  that  loc^ility  very  shortly. 

In  the  latter  part  of  July  specimens  of  the  twigs  of  Plnu^  rigida  were 
received  from  Mr.  S.  II.  Gage,  of  Ithaca,  which  had  evidently  been  in- 
fested by  the  same  insect,  although  no  living  inhabitants  were  to  be  found. 
In  September  other  sptnimens  were  received  from  the  same  gentleman, 
and  this  time  two  pu])ne  and  one  larva  were  found.  x\(rcording  to  Mr. 
Gage,  the  insect  is  not  very  common  in  that  loealit}' 
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In  tlie  latter  part  of  August,  iudividuals  of  the  second  brood  were 
Tery  abniulant  in  the  scrub-pine  in  the  vicinity  of  Washington.  As 
before,  tliey  were  found  in  aUuost  every  stage  of  growth,  and  the  differ- 
ence was  even  more  marked.  In  one  instance  five  larvae  of  greatly  dif- 
Dering  sizes  were  found  in  one  shoot.  The  smaller  ones  were  boring 
into  the  bases  of  the  leaves,  and  the  larger  ones  into  the  twig  proper. 
Thfi  largest  of  the  five  had  made  quite  a  long  channel  from  the  tip  of  the 
bad  down  into  the  heart  of  the  twig.  Pupae  were  also  found  at  this 
time,  whicli  did  not  give  foii:h  the  moth  until  late  in  the  winter. 

The  usual  mode  of  hibernation  is  in  the  pupa  stat(\  A  thorough  search 
in  January  in  the  field  showed  only  pupae.  The  pupae  collectetl  in  Au- 
gust aud  September  did  not  begin  to  give  forth  the  moths  in  the  breed- 
ing cages  before  early  January,  though  this  was  continued  at  intervals 
tb^gh  January,  Februaiy,  and  March,  and  was  greatly  hastened  with- 
oit  doubt  by  the  heat  of  the  ix)om.  On  Febmary  15,  however,  a  few^ 
twigg  were  collected,  from  one  of  which,  on  February  28,  a  full-grown 
larva  had  emerged  and  was  found  crawling  about  the  cage.  This  would 
seem  to  indicate  occasional  larval  hibernation. 

As  to  remedies,  the  only  one  which  I  can  suggest  at  jnesent  is  that 
involving  the  somewhat  arduous  task  of  picking  ofl:'  the  infested  twigs  in 
early  winter  and  burning  them.  Whether  the  salvation  of  the  trees  will 
be  worth  this  labor  in  greatly  infested  regions  will  depend  entirely  upon 
then'  value  to  those  intei^ested. 

As  Mr.  Scudder  has  prepared  descriptions  of  all  stages,  we  will  not 
trespass  upon  his  ground  by  appending  further  descriptions  than  we 
have  already  given.  Our  figure  -will  assist  in  the  recognition  of  the 
species. 

THE  PITCH-PINE  BETINIA. 

(Retinia  ngidan^i  Fernald  [new  speciesj.) 

Oixler  Lepidopteba  ;  family  Torteicidae, 

InbaMtiiig  tenuinal  slioote  of  Pinus  rig'tdaj  and  of  siniilftr  liabits  to  tho  Frustrating 
Retinia,  a  gray,  brown,  or  blackisli  larva  8"''»  (i  inch)  in  length,  which  in  its  per- 

•  feet  form  becomes  a  smaU  moth  with  dingy  white  wings,  marked  with  dark  red  and 
silvery  gray. 

In  the  summer  and  fall  of  1S79,  IVIr.  S.  H.  Gage,  of  Ithaca,  N.  Y.,  sent  to 
the  department  specimens  of  the  pitch-pine  containing  Tortricid  larvae 
Mid  pupae,  which  in  their  work  resemble  Retinia  fru^strana^  but  diit'er 
from  that  insect  in  coloration  and  in  being  slightly  larger.  These  de- 
^doped  into  a  moth  intennediatci  in  characters  bet\teen  j^.  frmtrana  and 
ft-  Camstockiatuij  and  which  has  been  described  by  Prof.  C.  H.  Fernald 
as  follows: 

Betixia  itiGiDAXA  FcrnaUl  (n.  sj).)- 

Head  sordid  white,  with  a  yellowish  tin;rc  ;  front  and  palpi  inclining  more  to  ashy: 
3art€nnae  brown,  annulated  with  white;  thorn x  above  very  light  {?ray,  washed  with 
^l  ochreofus,  deepening  to  a  coppery  tint  on  the  front  oi  the  patagiae. 

Thorax  beneath,  abdomen  and  hind  wings  above  and  beneath,  and  fore  wings  be- 
^^^h,  light  gray,  with  a  silky  luster  ;  fringes  of  the  hind  wings  lighter,  with  a  Jine 
^Miartho  base  con  color  ons  with  the  wings. 

Fore  wings  above  sordid  white,  with  a  basal  patch  occupying  tho  basal  fooi-th  of 
^•w  wing,  composed  of  abont  Ibui'  irregular  cross-streaks  of  dark  red,  alternating  with 
Jjular  Blreaks  of  silvery  gray,  tho  outer  red  streak  sending  out  a  tooth  on  the  fold. 
-^  light  space  following  the  basal  patch  has  several  small  gray  costal  spots,  from 
^oich  light  ocherouB  sti-eaks  extend  across  the  wing.  A  dark-red  liand  extends  across 
"*«wiiig  beyond  the  middle,  divided  on  the  costa  by  a  geminate  white  spot.    Below 
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the  ci*M  the  baeftl  half  of  the  red  band  is  replaced  by  stripes  of  ligjht  ooher-yellow  and 
sil\  or-  white ;  the  remaining  x>ortion  of  the  i*ed  band  below  the  cell  is  curved  outwardly, 
making  this  part  convex  on  the  outside  and  concave  on  the  side  towards  the  base. 

The  apical  portion  of  the  wing  is  dark  red,  changing  to  bright  ocher-yellow  inwardly, 
and  towards  the  anal  angle  divided  by  a  snbtermiual  geminate  broken  Line  of  silvery 
soalee,  extending  from  the  costa  to  the  anal  angle. 

Fringe  reddish-purple.  The  costa  troni  the  basal  patch  to  the  terminal  band  is 
marked  with  geminate  white  spots,  alt^^rn  a  ting  with  gray. 

Posterior  femora  and  tibiae  very  light  Hiikygi-jiy  j  fore  and  middle  femora  and  tfbin^ 
gray,  with  coppery  reflections,  the  tibiae  Imnded  with  white.  Ail  the  tarn  gra^^,  wiUi 
whitish  tips. 

^dC2)ait«e.— Female,  18""". 

Haftito*.— Ithaca,  N.  Y. 

Described  from  two  females,  one  in  the  collection  of  tho  Department  of  Agriculturft, 
the  other  in  my  colleotion.  • 

C.  n.  i^RNALD. 

One  Ichneumonid  parasite  belonging  to  the  genus  Crenia^ifiis  bas  been 
bred  by  us  from  tbis  species.  It  was  referred  to  Mr.  E.  T.  Cresson,  wbo 
cbaracterizea  it  as  follows : 

Cremastus  retiniae  Cresson  (n.  sp.). 

Jtfa?«.— Head  brown ;  face,  orbits,  clyj[>eu8,  mandibles,  and  palpi  yellow ;  middle  of 
face  clouded  with  fhlvous :  antennae  long  and  alender,  black,  scape  beneath  dall  fol- 
▼ons;  thor&x  duU  yeUowish-brown ;  lobes  of  mesothorax  darker  mediaUy :  prothorut 
yellow ;  eoutellum  dull  yellowish ;  metathorax  black,  the  flanks  shading  into  brown, 
the  elevated  lines  well  developed ;  tegnlae  yellow ;  wings  hyaline,  irldiscent;  stJgma 
large,  and  with  the  nervures  fuscous ;  legs  yellowish,  varied  with  brown,  especially 
the  posterior  pair,  the  tips  of  whose  tibiae  are  blackish ;  abdomen,  with  the  twobMal 
segments,  black  above,  yellow  beneath,  the  remaining  segments  reddish,  with  a  black 
•pot  at  base  ab^ve.    Length  .25  inch. 

JSTaft.— Ithaca,  N.  Y.    Parasitic  upon  Eetinia  rigidana  Fomald,  a  Tortricid, 

THE  PINE  LEAF  MINEE. 

(Oelechia pinifoliella  Ghamhem  [new  species].) 

Order  Lepidopteba  ;  family  Tineidab. 

Mining  the  leaves  of  different  species  of  pine,  a  minute,  brown,  narrow,  cylindrical 

larva.     (Plato  V,  fig.  6.) 

For  several  years  the  leaves  of  the  common  pitch  pine  iPinm-rigjM) 
in  the  vicinity  of  Ithaca,  N.  Y.,  have  been  seen  to  be  extensively  mined 
by  the  larvae  of  a  Tineid,  the  life  history  of  which  we  have  first  studied 
the  present  season.  The  end  of  the  leaf,  and  in  many  cases  the  entire 
leaf  above  its  ba«e,  becomes  dead  and  brown,  and  when  opened  it  is 
found  to  be  entirely  eaten  out,  and  to  contain,  in  the  proper  season,  the 
larva  or  pupa  of  the  above-mentioned  insect. 

What  are  in  all  probability  the  eggs  of  this  insect  have  been  found 
deposited  singly  near  the  base  of  the  leaves.  They  are  nearly  round, 
flattened  on  the  side  of  attachment,  and  slightly  so  on  the  opposite  side. 
Their  average  diameter  is  .14""'  (.05  inch).  The  general  color  is  red- 
dish brown,  difteiing  in  int4?usity  Avith  the  stage  of  development.  The 
surface  of  each  egg  is  marked  with  numerous  delicate  carinae,  which 
meet  at  the  center,  somewhat  resembling  those  of  the  cotton  and  boll 
worms  figured  in  tlie  article  on  cotton  insects.  We  have  not  proof  posi- 
tive that  these  are  the  eggs  of  this  leaf  miner,  but  their  size,  appearance, 
and  place  of  deposit  seems  to  indicate  that  they  are. 

The  work  of  the  growing  larvae  is  well  shown  in  the  plate,  and  also 
the  larva  itself,  iiiglily  magnified.  From  a  study  of  the  mines  the  larva 
appears  to  burrow  towards  the  end  of  the  leaf  first.  Should  it  arrive 
at  the  end  of  the  leaf  (and  it  almost  invariably  does)  before  attaining 
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foil  growth,  it  reverses  its  position  and  mines  towards  the  base.  The 
hole  of  entrance  and  of  fiature  exit  is  apparently  in  all  cases  enlarged 
aad  the  excrement  pushed  through,  as  .thei-e  is  but  little  frass  to  be  dis- 
corered  in  the  mine,  while  it  can  always  be  found  in  a  greater  or  less 
quantity  at  the  opening  or  on  the  leaves  below.  No  instance  has  been 
observed  in  which  one  larva  has  injured  more  than  a  single  leaf  of 
P.  rigicUi^  but  a  si)ecimen  of  this  insect  wa«  found  in  Virginia  upon  the 
common  scrub-pine  (P.  inops)^  the  leaves  of  which  are  shorter  and  more 
stender  than  those  of  the  pitch-pine,  and,  from  observations  made  upon 
it,  it  would  seem  that  one  leaf^  if  small,  does  not  afford  all  of  the  food 
needed  by  a  larva, 

When  found  on  the  Ist  of  January  this  specimen  was  hibernating, 
the  mouth  of  its  burrow  being  covered  with  a  thin  silken  curtain.  Six 
days 'after,  being  transferred  to  a  warm  room,  it  was  found  that  this 
curtain  had  been  broken  and  the  insect  had  left  its  mine.  It  was  soon 
found  on  another  leaf,  and  the  same  day  formed  a  new  burrow,  where  it 
coAtinned  to  eat  until  Januarj^  23,  at  which  time  it  had  completely  ex- 
cavated the  leaf.  After  this  date  all  operations  appear  to  have  been 
suspended,  and  there  were  no  signs  of  life  in  the  burrow  until  March  3, 
wlien  a  Proctotrupid  parasite  issued. 

Leaves  of  P.  rigida  are  frequently  observed  to  be  completely  mined 
out,  and  nearly  ftul-grown  larvae  are  occasionally  found  crawling  about 
oyer  the  leaveti  and  twigs ;  so  it  seems  probable  that  with  this  species  of 
jaae  also  two  leaves  may  sometimes  be  successively  mined  by  tiie  same 
larva. 

,  The  full-grown  larva  is  nearly  5'"'"  in  length  (.19  inch).  Its  color  is 
%btbrown,  with  the  head  and  prothoracic  shield  and  the  anal  plate 
black.  The  body  is  clothed  with*a  few  delicate  hairs.  The  form  of  the 
^rva  is  shown  in  the  plate.  Upon  reaching  full  growth  the  larva  spins 
a  slight  covering  to  the  mouth  of  the  mine  and  retreats  a  short  distance 
s\bove  it  (from  lO"'""  to  15""").  There,  after  spinning  a  few  supporting 
^68  of  silk,  it  transforms  to  a  long  and  slender  chrysalis,  light-brown 
at  first  but  afterwards  nearly  black.  When  i-emoved  tVom  the  mine  the 
P^pa  is  very  active,  jerking  the  shoi-t  end  of  the  abdomen  (which  extends 
»elow  the  wing  cases)  from  side  to  side  with  rapidity.  The  duration  of 
^  pupa  state  is  from  ten  to  fourteen  days.  The  moth  makes  its 
1*^1  Irom  the  pupa  shell  without  disturbing  the  position  of  the  latter, 
!^^g  it  attached  by  its  threads  some  distance  up  the  mine,  and  works 
its  own  way  to  the  entrance. 

There  are  certainly  two  broods  of  this  insect  each  year,  probably  three, 
J^<1  possibly  more  in  exceptional  seasons.  Of  the  general  hibernating 
^bits  of  the  genus  Stainton  says :  "Of  a  few  species  the  young  larvae 
we  through  the  winter,  but  I  believe  the  greater  number  pass  the  win- 
^  in  the  egg  and  pupa  state."  With  the  pr<iseut  species  the  nearly 
lall-ffrown  larvae  have  been  found  during  the  winter,  but  not  in  great 
^bers.  What  we  consider  to  be  the  eggs  of  this  species  have  also 
"^n  found  in  apparently  healthy  condition  in  midwinter,  and  the  in- 
^  without  much  doubt,  hibernates  in  both  of  these  forms,  and  ])Ossi- 
Wy  iu  either  of  the  others.  The  moths  of  the  first  brood  issue  during 
^  entire  month  of  June,  th%  difference  between  the  earlier  and  later 
^^^  probably  depending  upon  the  form  in  which  they  hibernate. 

As  we  have  stated  before,  larvae  almost  identical  in  appeaiance  with 
^«>«e  found  on  Pinus  rigida  in  New  York  have  been  discovered  on  the 
^bpines  (P.  inops)  around  Washington.  These  larvae  were  bred  to 
^  perfect  state  and  proved  to  be  the  same  species. 

A  leaf  miner  of  precisely  the  same  habits  and  of  almost  the  same  ap- 
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j)earaiice  was  found  tbe  past  wiuter  in  tlie  leaves  of  the  scutbera  pine 
(P.  australiff)  at  Macon,  Ga.,  a  point  where,  owing  to  a  sudden  fall 
of  some  400  feet  in  altitude,  the  northern  and  southern  floras  meet  in  a 
remarkable  manner.  Progressing  southward,  a  careful  search  was  made 
lor  additional  specimens  of  this  leaf  miner,  but  none  were  found  except 
in  this  one  locality.  Assuming  the  identity  of  the  two  forms  (they  have 
since  been  bred  and  proved  identical),  it  puzzled  us  for  some  time  to  dis- 
cover how  the  species  could  have  reached  P.  australu^  since  the  southern- 
most limit  of  P.  inops  is  South  Carolina,  and  P.  rigida  is  essentially  nor- 
thern.  It  was  not  until  we  discovered  the  same  miner  in  leaves  of  the 
yellow  pine  (P.  mitis)  that  we  were  able  to  solve  the  problem.  The  yellow 
pine  is  not  only  found  north,  but  also  extends  south  until  at  Macon,  Gij., 
we  can  see  it  mingling  with  the  northernmost  specimens  of  P.  ausU-alia, 
The  following  characterization  of  the  species  has  been  written  for  this 
rei)ort  by  Mr.  V.  T.  Chambers : 

Gelechia  PiNiFOLiELLA  Chambers  (u.  ep.). 

Palpi  simple:  hind  mnga  excised  beneath  the  Up.  Head  white,  flocked  with  scales  of 
the  general  hue  of  the  insect,  which  may  be  called  a  brownish  yelTow,  thoujjh  it  is 
difficult  to  define  its  color  in  a  word.  Palpi  white ;  the  second  ^oint  longer  than  the 
third,  brownish  yellow  flecked  with  fuscous  scales  on  the  outer  side;  third  joint  whit-e 
with  a  brownish  yeUow  annulus  about  its  middle,  and  another  near  the  tip;  antennae 
white,  each  joint  crossed  by  a  brownish  band.  Thorax  aud  fore  wings  of  the  general 
hue  above  mentioned,  flecked  with  fuscous  scales.  On  the  fore  wings  are  three  whit« 
fasciae,  placed  respectively  at  about  the  basal,  middle,  and  apical  fourths  of  the  wing 
length ;  the  apex  is  densely  dusted  with  fuscous  on  a  white  ground,  and  the  dorsal 
margin  is  sparsely  flecked  with  brown.  The  fasciae  also  are  more  or  less  margined  with 
brown  scales  and  the  third  one  is  sometimes  iuterrupted  in  the  middle ;  and  the  fuscous 
scales  which  margin  the  first  and  second  fasciae  (especially  along  the  second,  near  the 
fold)  form  minute  tufts  of  raised  scales.  Cilia  grayish,  with  interspersed  black  scales, 
which  are  tipped  with  white.  Underside  of  the  fore  wings  brownish.  Iliud  wings 
pale  grayish  with  white  cilia;  abdomen  brown  above,  whitish  toward  the  aiiex  beneath. 
Al.  exp,  f  inch. 

Received  from  Professor  Comstock,  who  informs  me  that  the  larva  mines  the  leaves 
of  a  species  of  pine. 

Since  the  above  description  of  G,  pinifoliella  was  prepared,  I  have  received  a  letter 
from  Mr.  Stainton,  in  which  he  says  that  it  "is  unkno^vn  to  me,  though  I  imagine 
from  your  account  it  must  bear  a  superficial  resemblance  to  Oecophora  auffustclla  and 
Oe,  IticiiLorellaJ^    I  cannot  refer  ^int/b/ic//a  to  Oecophora,  however. — V.  T.  C. 

To  this  description  of  the  adult  by  Mr.  Chambers,  we  hero  append.a 
description  of  the  immature  forms: 

Egg, — Seen  from  above  appears  globular  with  a  diameter  of  .14""";  seen  from  the 
side,  appears  so  compresseil  that  its  long  diameter  is  nearly  twice  the  length  of  the 
short.  Color  reddish  brown.  Surface  marked  with  delicate,  close,  meridional  carinac, 
meeting  at  the  center  above  and  below. 

Larva. — Length  when  full  grown,  4.'2'"'";  average  width,  .5^""".  Subcylindrical;  all 
segments  except  hejid  and  anal  segment  nearly  equal  in  diameter,  the  exceptions 
smaller.  Color  yellowish  brown ;  head,  prothoracic,  and  anal  plates  dark  bro>vTi ; 
mouth  parts  yellowish ;  projhoracic  shield  strong,  complet<'ly  divided  longitudinally 
in  the  middle  by  a  moderately  wide  suture. 

Pupa. — Length,  4 . 4°»" ;  average  width,  .71"™".  Head  obtusely  rounded ;  wing  sheatlis 
extending  to  6th  abdominal  segment ;  antennal  sheaths  reaching  nearly  to  end  of  wing 
sheaths,  all  compactly  soldered.  General  form  very  nearly  cylindrical;  sixth  and  sev- 
enth abdominal  segments  spreading  at  i)osterior  borders ;  dorsal  side  of  anal  segment 
furnished  with  a  cluster  of  from  10  to  15  delicate  teutaeular  or  hook-form  filaments. 
Color:  When  first  transformed,  light  yellow-brown,  soon  changing  to  very  dai'k 
brown,  almost  black,  on  head,  thorax,  wing,  and  «i*ural  sheaths;  abdomen  of  a  lighter 
brown,  growing  still  lighter  towards  the  anus. 

PARASITES. 

A  minute  chalcid  of  peculiar  habits  was  bred  in  considerable  numbers 
from  the  specimens  found  on  P.  rigida.    From  8  to  12  of  the  larvae  of 


Digiti 


zed  by  Google 


REPOBT   OF   THE   ENmMOLOGIHT.  2  U 

thib  pai*a<iite  arc  usually  found  witliiu  the  body  of  one  of  (lie  kniC  min- 
ing larvae.  The  parasitic  larvae  are  pale  milk-white  in  (*olor,  with  tlie 
alimentarj'  caual  blackish ;  they  are  lon^  aud  slender  in  form. 

A  very  email  tachiua  lly  was  also  bred,  both  fiom  the  northern  and 
southern  specimens. 

Ol^  PREDACEOUS  LEPIDOPTEllOUS  IXSECTS. 

As  nearly  all  of  the  insects  which  belong  to  the  order  Lepidoptcra, 
which  includes  butteiiiies  and  moths,  are  in  the  caterpillar  state  purely 
ve^tablo  feeders,  the  life  history  of  any  species  which  vaiy  Irom  this 
rule  is  of  considerable  scientific  interest ;  and  when,  as  is  the  case  with 
those  about  to  be  described,  these  insects  destroy  other  insects  which 
are  no^oas,  they  become  of  interest  to  the  practical  man  as  well  as  to 
the  scientist. 

The  insect  popularly  known  as  the  cottony  maple  scale  {Viildnaria 
fKmmerahUis^  Rathvon)  ha«  become  a  serious  jiest  in  many  localities. 
In  its  adult  state  it  is  an  oval  brownish  scale  about  one-fourth  of  an 
inch  In  length.  From  beneath  its  body  projects  a  mass  of  white  cottony 
excretion,  which  covers  the  e^rgs  aud  young  lice  and  also  renders  the  in- 
«ect  very  conspicuous.  It  is  found  in  large  numbers  on  mai)le,  box-elder, 
and  sycamore  trees,  and  lately  it  has  become  couimon  on  grape-vines. 

This  insect  is  not  an  easy  one  to  contend  against,  aud  hence  any  uat- 
nral  check  to  its  increase  is  of  high  interest.  During  the  past  year  I 
discovered  a  Lepidopterous  enemy  of  this  pest,  which  I  described  in  a 
paper  reap  before  the  Saratoga  meeting  of  the  American  Association 
for  the  Advancement  of  Science.*    1  will  quote  part  of  this  paper : 

»  THE  COCCID-EATINd  DAKRUMA. 

{Ddkru^na  coociditora,  Comtitock.) 
Order  LEPmoPTSRA;  family  Pyralij>ak. 

^ile  stndyiDg  a  colony  of  tho  cottony  maplo  scale  {Fulviiiaria  innmnerahiUtt  ICaih- 
^wi)  which  was  fc»und  ou  a  branch  of  Negando  acerttidea  in  Washington,  I  was  sur- 
prised to  find  a  Pyruiid  larva  living  within  the  cottony  mass  excreted  by  one  of  thesMJ 
^ttiectii.  On  further  examination  it  was  found  that  very  many  of  the  bark-Uce  afforded 
^treats  for  similar  larvae.  This,  with  the  fact  that  the  egjjfs  de|M»8ited  by  such  indi- 
viduals, or  the  young  lice  developed  from  them,  had  been  destroyed,  indicated  that  the 
Pyralid  larvae  were  predaccous.  One  of  these  larvae  was  placed  in  a  glass  tube  with 
*  bark-louse,  the  eggs  of  which  had  not  been  destroyed.  These  eggs  had  just  hatched 
*n<l  the  cottony  excretion  was  swannin;?  with  the  young  lice.  Tlie  larva  soon  mado 
Jte  way  under  this  mass,  and  after  spinning  a  delicate  silken  tube  about  its  body,  began 
lo  devour  the  young  lice  greedily.  The  larva  was  placed  in  tlio  tube  at  3  p.  m. ;  at  9 
a.m.  tho  following  davit  was  found  that  fully  one- third  of  the  lice  had  been  de- 
*troyed,  showing  that  if  these  larvae  o<'eur  in  great  numbers  they  must  prove  an  efti- 
^^nt  chock  to  tlie  spread  of  this  pest  of  our  shade-trees.  It  is  an  interesting  fact 
!*«riDg  upon  this  point  that  as  yet  this  bark-louse  has  not  become  common  in  VV'ash- 
jORton.  Careful  senreh  revealed  only  a  fow  sporadic  individualH  except  upon  a  single 
wx-elder  tree ;  and  there  the  predaccous  caterpillars  were  so  numerous  that  it  was 
^\i  difficulty  that  any  scales  were  found  not  infested  l»y  them. 

Altlioui:^  the  eateqdllar  is  well  protected,  living  as  it  does  within  the  mass  of  cot- 
^ny  excretion,  it  spins  aliout  its  bo<ly  a  delicate  silken  tube.  This  tube  reuunds  one 
<>f  that  e[f'iu  by  Galleria,  but  it  is  more  delicate  ;  and  when  spun  within  the  cottony 
'^^ws,  it  I1^with  dilUcnlty  cU8tinguishe<l  from  it.  When  a  branch  is  thickly  infested 
by  Pulrinan^  the,so  tubes  extend  from  one  bark-louse  to  another.  The  caterpillars  are 
^'*'ry  active,  moving  freely  about  within  these  silken  passages  from  l>eneatli  one  scale 
<«  another. 

At  the  time  my  obj^crval  ions  were  made  (.Juno  24),  many  of  the  caterpillars  were  full 

•This  paper  was  published  in  the  North  American  Entomologist,  vol.  i,  pp.  25-29. 
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gTOWB,  and  &ome  of  them  transformed  at  onoe.  The  nocjiozi  is  made  -^ithm  the  si  Ike  r 
tunnel  and  is  quito  delicalf;,  tho  pr.pa  being  plainly  visi'i/.o  'tvii'jin  ir.  iGtiividuals  of 
this  brood  remained  ten  days  in  ihe  piira  t,r<ite.  The  i^ivator  Luiabcrof  the  inorbs 
hied  by  me  this  year  issued  July  17.     Some,  however,  did  n.ot  I'p^-nar  nr'il  A'lcmst  lo. 

These  motbs  are  not  caiily  disturbed,  but  ttiI]  f  giIVt  the  tv,:-:  upon  v.'iich  ihey  are 
to  be  handled  freely  without  mo\'in^;  and  oUcIj  'i^ey  w^li  Liot  i*xke  to  ili^'Lr  even  ^^beiI 
touched.  They  Ubualiy  rtst  upon  the  two  po^.cii.T  pairs  of  k.;j  ana'tlic  lip  of  tho 
folded  wings,  with  the  front  pair  of  leprs  di^-v.  :i  clos^-Iy  to  th---.  boly,  and  the  whole 
body  foruiiLig  an  ancijle  of  about  45^  with  the  object  ujioa  which  they  are  at  rest.  In 
this  pofjition  tbey  will  remain  motionlos.s  for  bourn. 

Can  it  1>^  that  tho  slown<'?3  with  which  the  coccid  can  spread  has  influeuceti  the 
habits  of  this  hptci^^s  in  the  adult  stale  7 

.Several  of  tho  moths  wliich  issued  July  17  wen*  phif  f^d  in  a  brc"^iii^-"n^-4  conl^iin:  hg 
a  twig  infested  with  Pulrinaria.  July  12  sovonil  c';:^s  \A»Te  t\»;;:id.  I'a.-e  eci;^  were- 
deposited  singly  either  on  the  bark,  the  coccid  rtca,«%s,  or  tije  cottony  m;  <>t  sf  In  the 
latrer  case  they  could  scarcely  be  detected  by  th^  nuked  eye  ou  •account  of  their  ro- 
BCmblancQ  in  color  to  the  excretion.     Six  days  iifttr  ovi|iosition  rh'.'  ecir-  hatchLd. 

I  was  unable  to  trace  the  history  of  the  second  brooi'  tor  want  of  c_'lc^  or  yonn^  bark- 
lico  with  which*to  feed  the  larvae.  It  is  probable,  lunvever,  that  the  habits  of  this 
brood  are  similar  to  those  of  the  tirst.  I  am  8tren;4thene<l  in  this  boi;»*f  from  the  fact 
that  I  found  newly-hatched  rultinaria  the  day  before  tho  second  brood  of  the  Fyralid 
emerged  from  the  egg. 

The  anomalous  habits  of  this  species  arc  different  from  anythinc;  I  have  been  able  to 
ftnd  published.  I  do  not  think  that  it  is  to  be  classed  with  the  lew  doubtful  Lepidop- 
terous  parasites  that  have  beenrecorded,  or  with  the  many  inquilines  known  to  science. 

Of  the  former,  the  following  are  the  most  strikiug  examples:  First,  the  two  moths 
described  by  Westwood  in  the  Trans.  Ent.  Soc.  London  lor  1?76  and  lc77,  which  were 
parasitic,  in  the  sense  of  residing  upon,  tho  one  on  Fulfjora  candelaria,  the  other  upon 
»  species  of  Aphaena,  also  a  member  of  this  family  Fnlgondae.  Westwood  is  of  the 
opinion  that  in  each  case  the  Lepidopterous  larva  feeds  upon  the  waxy  excretion  of 
its  host  without  in  any  way  injuring  it;  second,  tha  two  Tineids,  mentioned  by  &£r. 
Westwood  {I.  c,  1877,  p.  436)  as  bemg  parasitic  upon  the  thrcc-toed  sloth.  Speakinjr 
of  these  moths  he  says:  *' From  the  information  1  received  with  tho  last-mentionea 
specimena,  I  believe  it  was  among  the  hairs  of  the  Bradifpus  that  tho  moths  had  cither 
been  reared  or  had  taken  up  their  abode." 

The  remaining  instance  described  b^  Westwood.  that  of  a  single  Bomlydd  mothered 
from  the  puparium  of  a  Tachina,  as  well  as  that  described  by  J.  W.  Lea  In  the  l>ans. 
Ent.  8oc.  LfOndon,  1853,  of  a  moth  bred  from  pupa  of  Lasiocampa  iri/olii,  are  each  too 
doubtful  to  serve  as  a  basis  for  any  conclusion. 

In  case  of  inquilines,  of  which  many  have  been  described  (see  especially  papers  by 
Walsh  on  Insects  inhabiting  Willow  Galls,  Proc.  Ent.  Soc.  Phila.,  vol.  vi,  p.  270, 
also  his  report  as  8tate  entomologist  of  Illinois,  p.  79),  it  is  supposed  that  they  are 
vegetable  feeders,  and  only  occasionally  or  incidentally  destroy  the  life  of  their  un- 
fortunate hosts. 

^    Neither  is  this  case  to  be  classed  with  those  instances  of  Lepidopterous  insects  feed- 
ins  upon  dead  animal  matter,  as  hair,  wool,  bone,  horn,  or  entomological  spcoimens. 

Had  a  single  specimen  of  this  insect  been  observed  to  be  carnivorous,  I  should  have 
been  inclined  to  consider  this  habit  an  accidental  occurrence  due  to  the  larva  finding 
itself  under  unnatural  conditions.  Every  entomologist  knows  how  frequently  Lepi- 
dopterous larvae  devour  each  other  when  imprisoned.  In  my  attempts  to  rear  HeliothiM 
armiger  this  season  I  have  been  unable  to  breed  more  than  a  single  specimen  in  a  jar. 

I  have  bred  over  forty  8]>ecimens  of  iJaJfcrtonacocdrftrara  from  PuhinariainnumerabUiB, 
There  was  no  indication  of  its  feediuff  upon  the  trcc  on  which  it  was  found.  Nor  was 
there  any  evidence  whatever  that  it  tGcds  upon  the  excretory  masses  in  which  it  lives. 

Moreover  those  masses  contained,  in  addition  to  remnants  of  destroyoil  lice  and  eggs, 
iho  excrement  of  the  larvae  in  large  quantities,  showing  that  they  had  resided  thers 
lor  some  time. 

Thcee  facts  I  think  warrant  mo  in  considering  the  species  predaccous. 

Since  writing  the  above  I  have  bred  this  insect  from  three  aJl<Utional 
Kpceicsof  Coccids,  all  from  Florida.  April  17, 1  received  fioi^  W.  H. 
Ashmead,  of  Jacksonville,  Fla.,  many  specimens  of  a  large  h\»ecies  of 
Lccanium^  which  is  common  on  magnolia  and  bay.  These  bart-lice  were 
iound  to  be  infested  vnth  larvae  of  D.  coccldivor'a^  which  at  that  date 
were  full  grown.  The  adult  moths  from  these  huvae  began  to  issue 
June  7. 

I  am  also  indebted  to  Dr.  E.  S.  Tomer  of  Fort  George,  Fla.,  for  speci- 
mens of  a  Coccid  allied  to  Dactylopivs^  from  which  I  have  bred  I>.  coo- 
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MiT6ra,  and  for  specimens  of  the  common  "soft  scale"  of  the  orange 
(Lecaniam  htsperldum)^  from  which  I  have  bred  the  same  insect.  And 
June  li3,  1880,  I  received  oran^ife  twi^s  which  were  badly  infested  by 
the  latter  bark-lonse  ;  and  att.-;*hed  to  the  bark-lice  Were  the  character- 
istic egj2:R  of  this  moth.  These  observations  indicate  tliat  this  species 
is  widely  distributed,  and  confirms  my  conclusion  that  it  is  normally 
predaccous. 

DESCRIPTIVJL 
DAKTltmA   COCCTDlVOltA. 

Kf  panfie,  10-18n»«;  length  of  body,  4-8'-'**. 

^  5 . — Head  above  dark  aah-j^ray  with  a  faint  coppery  reflection,  b^low  atid  bebird 
the  ey«*»  white.  Eyes  black  and  quite  coarsely  faceted.  Lower  surface  of  aDteniiae 
pale  brown;  upper  surface  dark  gray  with  coppi^ry  and  green  n.^flection.  Labial  palpi 
black  sprinkled  with  white  acalon,  and  with  the  base  almost  entirely  white.  Maxillae 
mat  rod  with  the  banal  half  clothed  with  white  scaU's  interspersed  with  a  few  black 
ones.  Thorax  above  and  patagia  dark  gray  with  brown  and  green  retl^ction.  Abdo- 
men annnlated  with  brown  an«l  light  gray  ;  the  brown  predominating  above,  the  light 
gray  beneath.  Fore  wings  light  gray  marked  with  brown  and  black.  A  light  band 
extends  across  the  outer  part  of  the  basal  third  of  the  wing;  the  costal  half  of  this 
band  is  wide,  reaching  nearly  to  the  base  of  the  wings;  the  remaining  half  is  narrow. 
Near  the  base  of  the  wings  there  is  a  short  transverse  gray  band  which  is  sometimes 
'obsolete;  exterior  to  this  is  a  slu)rt  longitudinal  black  sjmt,  which  also  varies  greatly 
in  size  and  intensity  of  color.  The  light  band  which  cxrends  across  the  outer  part  of 
the  basal  third  of  the  wing  is  bordered  externally  by  a  dark  band,  which  is  narrow 
on  the  costal,  and  near  the  middle  of  the  wing  widens  so  as  to  reach  the  outer  third 
of  the  wing.  There  are  two  black  discal  spots  which  are  sometimes  distinct,  but  more 
often  united  so  as  to  form  a  single  crescent-shaped  s})ot  o])ening  outward.  The  mark- 
inn  of  the  outer  third  of  the  wing  resi-uible  greatly  those  of  AcTohaM^  nebulOj  there 
being  a  row  of  six  or  seven  dark  spots  on  the  outer  margin,  and  one-fourth  of  the 
distance  to  the  bodv  a  wa%'y  light  gray  band  parallel  to  the  exterior  margin,  and 
bordered  on  each  sicle  with  dark  brown;  the  costal  end  of  the  outer  of  these  brown 
borers  is  usually  darker  and  widened  externally,  forming  a  coiispicuous  black  triangu- 
lar spot.  Lower  surface  of  the  front  wings  dark  ^ray  especially  toward  the  apex, 
ifcith  a  faint  bratJsy  tinge.     Hind  wings  light  gray  with  the  apex  clouded. 

Thirty-four  specimens  examined.  Id  ^,16  $. 

Chrysalis, — Length  6.5  "™.  Color,  dorsum  dark  brown  inclining  to  blackish  toward 
anus,  ven.ter  a  httle  lighter,  wing  and  antennal  sheaths  yellowish  brown.  Wing 
f^eaths  reaching  nearly  to  the  (>th  abdominal  segment ;  antennal  sheaths  reaching 
to  the  tip  of  the  wing  sheaths;  dorsum  densely  punctured,  venter  less  so;  stigmata 
at  the  tips  of  slight  protuberances;  tip  of  abdouK^u  nearly  surrounded  by  a  whorl 
(complete  dorsally,  incomplete  ventrally)  of  small  pointed  tubercles. 

Larva, — Length  of  full-grown  larva  H-l^^""**.  Body  cylindrical,  tapering  slightly 
toward  each  end.  Head  small,  rounded,  slightly  bilobed,  black  and  somewhat  pol- 
ished; antennae  white,  4-jointed,  basal  joint  largest,  second  about  one  fourth  the 
length  of  the  first,  third  nearly  as  loug  as  the  iirst  but  only  about  one-third  as  thick, 
fourth  a  mere  tubercle.  Upper  surface  of  the  body  a  greenish  black  color  with  a 
faint  tinge  of  bronze ;  prothoracic  shield  black,  finely  granulated,  and  with  a  pale 
dorsal  line ;  anal  shield  a  little  darker  than  the  l>ody  and  sparsely  beset  with  long 
liairs.  Stiffiiiata  and  all  piliferous  spots  brown  with  pale  centers.  Under  surface  c3 
the  body  bluish  green.  Legs  black  with  the  nodes  bluish  green;  the  ring  of  houkleta 
of  prolegs  pale  brown  with  light  center. 

£gg, — White,  faintly  glossy ;  oval  in  outline;  ^""n  long,  i""»  wide ;  surface  closely 
indented  with  large  irregular  five  or  six  sided  pits ;  the  walls  of  the  indentations  form- 
iuft  sharp  ridges  over  the  surface  of  the  egg. 

Xettly-hatchtd  larva. — Length  G™™.  Color,  dull  white  tinged  with  yellow ;  head  and 
thoracic  s&iehl  dark  brown;  mouth-parts  dull  yellow;  body  attenuated:  head  and 
thoracic  plate  large,  round,  tlatteut  d  doi-so-ventrally ;  head  with  several  l(mg  lateral 
bftirs;  earli  abdiiminal  segment  furnished  laterally  with  along  stiff  hair;  thoracic 
and  f^le^  strong  and  well  developed. 

THE  PALE  DAKRUMA. 

{Dakruma  pallida  [new  species].) 

Closely  allied  to  the  species  jnst  described  is  another  insect  with  simi- 
lar habits  5  for  which,  it  being  lighter  colored  in  both  larval  and  adult 
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states  than  J>.  coccidivoraj  I  propose  the  name  D.  pallida^  or  the  pale 
Dakruma. 

I  first  found  the  lan^a  of  this  insect  living  within  a  spherical  gall-like 
bark-louse  {Kermes)^  on  oak  near  Sanford,  S'la.  Other  specimens  were 
I'eceived  later,  which  were  feeding  upon  the  eggs  of  another  species  of 
bark-louse  (also  a  Kermes),  collected  by  Dr.  R.  S.  Turner  at  Fort  George, 
Fla. 

The  larva  of  this  species  is  readily  distinguished  from  that  of  JD, 
coccidivora.  It  is  of  a  light-gray  color  above,  and  white  beneath ;  the 
head  is  brown,  sometimes  varying  to  reddish.  When  full  grown  the 
larva  leaves  the  Coccid  which  it  infested  and  makes  a  cocoon,  whicU  is 
attached  to  the  outside  of  the  coccid  or  to  a  neighboring  twig. 

The  adult  insect  resembles  to  a  great  extent  in  its  markings  D. 
coccidivora ;  but  is  easily  recognized  by  its  lighter  color,  and  by  the 
absence  of  rust  red  scales.  The  discal  spots  are  distinct  in  all  of  my 
specimens. 

DESCRIPTIVE. 

Dakruaia  pallida  n.  sp. 

Male,  female, — Expanse,  18""";  length  of  body,  8«»™.  Head  dark  ^ay;  eyes  black  . 
and  quite  coarsely  luceted;  antennae  pale  brown;  labial  luilpi  light  giay;  thorax 
and  abdomen  above  dark  gray.  Fore  wings  light  ash-gray  with  black  markings,  and 
with  the  portion  along  the  inner  margin  clouded ;  near  the  biu-e  of  the  wing  there  is  a 
black  spot;  the  wing  is  crossed  at  one-third  of  its  length  from  the  base  by  a  dark 
band,  the  posterior  part  of  which  is  obsolete,  and  th.o  anterior  part  terminates  in  a 
narrow  oblique  line,  directed  inwards;  two  distinct  discal  spots;  near  the  apexof  iho 
wing  are  two  transverse,  wavy,  black  bands;  and  on  the  outer  margin  six  or  seven 
bla(^  spots.  Hind  wings  dark  gray,  with  apex  and  posterior  margin  still  darker. 
Lower  surface  of  both  wings  dark  gray.  The  lower  surface  of  body  silvery  gray. 
Deecribed  from  six  specimens,  two  males  and  four  females. 

THE  OAK  COCCID  BLASTOBASIS. 

{Bliistohasis  coccivorella  Chambers  [new  specie^].) 

Order  Lepidopteraj  family  Tineidae. 

At  Cedar  Keys,  Fla.,  I  found  many  specimens  of  a  large  Coccid* 
upon  oak,  some  of  which  were  pierced  with  a  round  hole  and  were  en- 
tirely eaten  out,  having  evidently  maintained  some  parasitic  insect. 
Upon  cutting  into  other  apparently  sound  specimens  a  few  of  the  para- 
sitic larvae  were  discovered,  which  were  evidently  lepidopterous.  Those 
which  appeared  full  grown  were  8™°*  (.31  inch)  in  length,  and  were  very 
plump  in  figure,  the  4th  and  5th  abdominal  segments  being  widest.  The 
general  color  was  milk  white,  the  head  being  light  brown  and  the  mouth 
parts  dark  brown.  The  prothoracic  plate  was  narrow,  divided  longitu- 
dinally in  the  middle,  and  was  also  light  brown  in  color.  They  iwssessed 
sixteen  feet — six  thoracic  and  ten  abdominal — all  quite  well  developed. 

A  number  of  specimens  were  sent  to  Washington,  where,  oji  March 
15,  the  larvae  commenced  to  pupate.  A  round  hole  was  first  cut'through 
the  exterior  of  the  Coccid,  which,  up  to  this  time,  had  been  iui^ct,  and 
a  comparatively  compact  cocoon  was  spun  outside,  attached,  nowever, 
to  the  edges  of  the  circular  hole.  On  April  1  the  first  moth  vas  found, 
and  on  April  1 0  another  emerged.  Prom  these  two  specimens  Mr.  Cham- 
bers has  described  the  new  species  Blastobasis  coccivordla.  His  descrip- 
tion is  appended : 

*An  nndescribed  species  of  KermeSy  closely  alli(*d  to  K.  paUiduSf  R^aumur^ 
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B.  CCKXHVORKLLA  Chambers  (ii.  sp.). 

As  mentioned  iu  the  description  of  /?.  dtriellay  this  species,  of  Tvhich  I  liave  seen  two 
dammged  females,  has  the  taft  projecting  from  the  broad  joint  of  the  antenna;  the 
iace,  however,  is  less  elongate  and  narrow  and  is  moi*e  convex  thtin  in  the  above-men- 
tioned species,  and  it  is  also  smaller  and  not  so  slender,  and  the  snbmcdiau  vein  of 
tiie  fore  wings  is  not  branche<l.  It  is  sordid  whitish,  with  a  silky  luster,  dnsted  with 
fascos,  a  fuscna  streak  on  the  fore  wings  on  the  base  of  the  fold,  one  near  the  base 
vitbin  the  costal  margin,  one  on  the  disc,  and  the  apical  part  of  the  wing  is  densely 
dnsted  with  fuscns;  hind  wings  stramineous.  Professor  Comstock  informs  me  that 
the  larva  feeds  on  a  large  Coccub  of  the  oak. 

EUCLEMENSIA  BASSETTELLA  (Clemens). 

Order  Lepidoptera;  family  Tineidae. 

From  the  large  gall-like  bark-lice  found  on  oak  at  Cedar  Keys,  Fla.^  we 
liave  also  bred  a  beautiful  greenish  black  moth,  which  has  its  fore  wings 
marked  with  reddish  orange.  This  species  was  first  described  by  Cle- 
mens,* under  the  name  of  Hamadryas  Bassettellaj  from  specimens  received 
from  Mr.  Bassett  in  Connecticut.  The  latter  gentleman  stated  that  he 
had  bred  it  from  a  gall  on  oak,  but  subsequently  Mr.  Riley  pointed  out 
to  him  that  his  supposed  gall  was  in  reality  a  Coccid.  The  rearing  of 
the  same  moth  from  what  is  evidently,  if  not  the  same,  a  closely  allied 
species  of  Coccid  from  two  such  widely  separated  localities  as  Connecti- 
cut and  Florida  is  a  strong  indication  of  the  permanence  of  the  carniv- 
orous habit  iu  this  species. 

NOTES  OF  THE  YEAR. 

[Under  this  head  we  record  the  more  important  of  tlie  isolated  facts  which  have 
becjii  brought  to  our  notice  during  the  year,  and  other  material  of  a  fragmentary 
nature  which  is  of  sufficient  value  to  be  published  at  once.] 

The  Colorado  potato-beetle  (Doryphora  decemlineatay  Say). — 
Specimens  of  this  insect  were  received  from  Mr.  David  G.  Lowe,  Saint 
AgaUia's  Post  Office,  Manitoba.  This  is  the  farthest  point  north  from 
which  this  beetle  has  been  reported.  Other  specimens  were  received  from 
Lynchburg,  Va.;  but  in  no  instance  has  the  species  been  reported  from 
a  point  south  of  the  territory  indicated  by  the  map  in  Professor  Riley- s 
fiinth  Missouri  report  as  that  invaded  by  the  insect  when  it  first  spread 
eastward  to  the  Atlantic  Ocean.  This  indicates  that  there  can  be  but 
Kttle  danger  of  the  species  spreading  farther  southward  than  the  north- 
em  half  of  Arkansas,  Tennessee,  &nd  North  Carolina. 

Encouraging  news  respecting  the  increase  of  the  natural  enemies  of 
fliis  pest  has  reached  us  from  several  sections  during  the  past  year. 
B.  Landreth  &  Sons  wrote  from  Bloomsdale,  N.  J.,  June  4,  as  follows: 
"We  send  you  a  small  package  containing  four  or  five  potato-bugs 
infested  with  an  insect  enemy  new  to  us.  Hundreds  of  bugs  can  be 
found  upon  our  farm  completely  enveloped  with  swarms  of  Uce.  The 
hoe  eat^  up  the  potato-bugs,  leaving  only  the  shells.'^  The  parasite 
proved  to  be  a  mite,  the  Uropoda  ameiHcana  of  Riley.  Professor  Riley 
leceivri  the  mite  from  Painesville,  Ohio,  and  Poughkeepsie,  N.  Y.,  and 
I  have  fe>und  it  common  at  Ithaca,  N.  Y.  It  will  probably  follow  the 
beetle  to  all  parts  of  the  country  infested  by  it.  The  ground  beetle, 
known  as  Lehia  grandis^  Hentz,  was  rex>orted  as  being  common  in  New 
York,  and  active  in  destroying  the  potato-beetle.  It  is  represented  at 
Plate  V,  fig.  3,  both  enlarged  end  of  natural  size. 

*Proe.  Ent.  Soc.  Phil.,  vol.  ii,  p.  A^.  ~ 
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Western  Diabrotioas  (Diahrotica  sororj  Le  C,  and  B.  trivitfatOy 
Mann). — These  western  representatives  of  the  well-known  12-8potted 
Diabrotica  (D.  12-punctata)  and  of  the  striped  squash-bug  (D.  vittata) 
of  the  east  have  been  sent  to  the  department  during  the  past  season  by 
Mr.  J.  M.  Dudley,  of  Dixon,  Cal.  The  western  species  so  resemble  those 
of  the  east  that  from  above  they  cannot  be  distinguished.  Viewed  from 
below,  however,  the  abdomen  of  soror  is  black,  while  that  of  12  punctata 
is  greenish-yellow;  and  the  legs  of  trivittata  are  nearly  all  black,  while 
those  of  vittata  B;re  only  slightly  tipped  with  black  at  the  joints. 

The  interesting  point  of  Mr.  Dudley's  communication  was  that  the 
specimens  sent  were  doing  considerable  injury  to  apricots,  eating  jnto 
the  ripe  and  nearly-ripe  fruit.  From  a  short  correspondence  which  ap- 
peared in  the  columns  of  the  Pacific  Eural  Press  last  fall,  it  would  appeaar 
that  the  injuries  to  fruit  of  various  kinds  from  these  insects  have  become 
quite  general,  and  the  opinion  is  expressed  that  this  has  arisen  from  the 
lately -introduced  custom,  in  parts  of  the  State,  of  growing  certain  vege- 
tables as  orchard  crops ;  the  Diabroticas  migrating  to  the  neighboring 
fruit  after  the  vegetables  have  been  destroyed.  At  all  events,  the  taste 
for  fniic  seems  to  have  been  recently  acquired,  but  now  that  it  ha« 
been  acquired,  it  seems  doubtful  whether  the  abolishing  of  the  orchard- 
crop  system  or  the  planting  of  a  distasteful  food  would  better  matters 
to  any  appreciable  extent.  Indeed,  it  would  be  difficult  to  find  a  gar- 
den crop  which  the  Diabroticas  would  not  devour,  as  they  are  very  general 
feeders.    The  editor  of  the  Press  says : 

So  far  as  onr  observation  goes,  the  insect  will  thrive  and  mnltiply  wonderfully*on 
quite  a  varied  diet.  In  our  garden  the  insect  has  a  sharp  appetite  for  rose-buds 
and  opening  pinks,  for  caiina  and  dahlia  leaves,  for  balsam  leaves  and  flowers,  and 
many  other  green  and  colored  gro^vth8. 

The  question  of  protecting  the  fhiit  trees  from  these  insects  bids  Air 
to  become  of  considerable  importance  and  also  of  considerable  difficulty. 
War  should  be  made  upen  them  wherever  observed.  The  experiments 
of  Professor  Hilgard  with  pyrethrum  have  proved  that  the  powder  has 
little  efl'ect  upon  these  insects  unless  immersed  in  it ;  that  the  infusion 
applied  in  drops  failed  to  enter  the  spiracles,  but  that  the  spray  was 
very  effectiml.  This  will  undoubtedly  prove  of  use  in  the  immediate 
future,  now  that  the  prospects  for  cheap  pyrethrum  are  so  good. 

A  DESTRUCTIVE  ENEMY  TO  SUGAB-CANE  (Ligyrus  vugio^s^  Le 
Conte). — Accounts  have  recently  been  received  from  different  parts  of 
Saint  Mary's  Parish,  Louisiana,  of  the  destruction  of  cane  by  a  rath^ 
large  black  beetle,  which  proves  on  examination  to  be  the  Ligyrus  ru- 
gicepSj  described  by  Le  Conte,  from  Georgia,  in  1856.  According  to  sey- 
eral  correspondents,  the  beetle  has  been  known  to  injure  cane  more  or 
less  in  dili'erent  parts  of  the  parish  for  twenty-five  years,  but  it  is  only 
within  the  last  three  or  four  years  that  its  ravages  have  excited  mnck 
alarm ;  although,  in  1855  or  185C,  the  crop  upon  80  acres  of  one  planta- 
tion was  completely  destroyed  by  this  or  a  similar  beetle.  During  the 
present  year  it  has  become  destructive  on  many  sugar  estates  in  the 
.parish  name<l;  and,  while  in  former  years  its  work  seems  to  IjuMre  been 
confined  to  the  *•  rattoon"  cane,  this  year  many  acres  of  both  '^mttoon'' 
and  "  plant '^  have  been  entirely  ruined  on  some  plantations. 

From  specimens  which  we  have  received,  it  appears  that  the; adult  in- 
sects bore  into  the  stalk  just  above  the  root,  and  numbers  of  them  may 
be  found  imbedded  to  different  de})ths.  It  is  said  that  one  gentlemaa 
found  45  specimens  in  one'*  15-inch  section  of  a  row.''  Mr.  Daniel 
Thompson,  of  Bnyou  Teehe,  reports  that  in  some  localities  the  same  in- 
sect injuies  corn.    This  year  the  greatest  injury  was  done  very  early  in 
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the  spring,  while  late  in  April  and  early  in  May  iii.mliers  of  the  beetles 
could  be  bseeii  upon  the  roads  and  about  the  houses,  being  especially 
active  at  night. 

Correspondents  were  requested  to  search  for  the  earlier  stages  of  the 
inseet  about  the  roots  of  the  cane,  and  it  was  not  long  before  Messrs. 
Oaniel  Thompson,  G.  W.  Thomas,  and  F.  Dumartrait  sent  us  pupae 
which  they  hiul  found  low  down  among  the  roots  of  the  plant,  upon 
which  the'larvae  may  have  fed ;  the  pupae  proved,  however,  to  l^elong 
to  another  beetle  {Fhyllophacja  fjlabripennis,  Le  C).  Hound  white  eggs 
were  also  found  in  the  soil  about  the  cane,  but  that  they  were  the  eggs 
{^Ingyrusm  uncertain.  Mr.  W.  J.  Thompson,  of  Bayou  Teche,  has 
^j30  forwarded  some  immature  lamellicorn  larvae  found  in  similar  posi- 
tions, but  it  will  be  necessary  to  rear  them  to  the  perfect  state  before 
we  can  pronounce  upon  them.* 

From  our  limited  study  of  the  habits  of  this  insect  we  do  not  feel  war- 
ranted as  yet  iu  suggesting  any  remedial  measures,  our  object  in  pub- 
lishing the  pi^esent  notice  being  merely  to  call  attention  to  the  insect; 
though  from  the  statement  of  Mr.  E.  D.  Mswrtin,  of  Bi^win  Station, 
Saint  IMary's  Parish,  that  the  beetles  are  readily  attracted  hy  lights,  it 
appears  as  if  lantern-traps  mi^ht  be  used  advantageously.  These  trs^s 
are  treated  of  at  some  length  m  the  swticle  on  the  cotton-wonn*  I  am 
also  informed  by  Mr.  J.  Y.  Gilmore  that  lime  around  the  roots  of  the 
canes  is  proving  successful  in  keeping  away  the  beetles. 

The  distended  IVIay  beetle  {Lachnostema  farcta^  Le  Conte). — ^Mr, 
Divvid  Donaldson,  of  Locke  HiU,  Bexar  County,  Texas,  early  in  Febru- 
ary last,  reported  great  injury  to  his  beans  by  a  brown  beetle,  which 
upon  receipt  of  specimens  proved  to  be  tlie  aboTe-named  species.  It 
seems  that  many  of  the  garden  crops  are  injured  by  this  insect,  but 
mo^  especiaUy  beans.  Two  years  ago  his  first  planting  was  entirely 
destroyed  by  them.  During  the  day  they  remained  hidden  underground 
or  under  stones  and  other  rubbish,  coming  out  at  night  and  feeding  upon 
the  leaves  and  stems.  Neighboring  farmers  advised  Mr.  Donaldson  to 
try  attracting  the  beetles  at  night  with  a  light,  but  exi)eriments  were 
not  satisfactorj^  An  ordinary  lantern  in  the  tield  attracted  none  what- 
ever, while  an  examination  showed  them  to  be  working  on  nearly  every 
hill,  sometimes  several  upon  one.  Mr.  Donaldson  then  tried  hand-i>ick- 
ing.  He  went  over  the  tield  twice  and.  sometimes  three  times  every 
night,  and  kept  it  up  for  two  weeks.  Great  numbers  X^ere  destroyed^ 
but  the  crop  was  iruined. 

The  distended  May  beetle  differs  from  the  ordinary  May  beetle  of  the 
Xorth  {L.fuHca^  Frohlich)  quite  obAdously  in  the  swelled  appearance  of 
the  posterior  end  of  the  abdomen  and  iu  the  shai>e  of  the  thorax,  as  is 
shown  in  fig.  5,  Plate  V.  The  remedy  customarily  in  use  for  L.  fusca^ 
when  it  has  become  sufficiently  numerous  to  injure  fruit  trees,  is  to  jar 
them  from  tlie  trees  into  wide-spread  sheets,  afterwards  scalding  them 
with  hot  water.  The  method  of  attracting  to  lights  has  also  been  sue- 
eessfully  used ;  the  light  being  suspended  over  a  tub  of  water  or  over  a 
kerosen€  pan.  It  is  possible  that  a  more  thorough  trial  of  the  lights 
(suggest^ns  upon  which  will  be  found  under  the  head  of  *■'  Kemedies  for 
the  cottcSi'-worm,''  iu  a  later  part  of  this  report),  will  show^that  they  can 

•  \  Iio  samp  gentleman,  by  carefully  exaraininc;  the  earth  about  a  single  cane  bunch, 
(uixun  t-Qvcral  imXiiHh  nf  Harpaluft  pennsiflraniaiity  Sav,  which  were  feeding  upon  the  larvae 
JHvt  in+'ntionetl.  He  also  found  the  larvae  of  a  click-beetle  (Draaia^hfft  f),  which  were 
l>rol»a'*>ly  •  ni^.'jf^ed  iu  the  same  work ;  the  cocoons  of  an  icbuei^nKM!  ■!y.  sup])osed  to  be 
panv.*!!:!';  on  tlie  lamellicorn  larvae  ;  and,  finally,  a  beetle  {Anomahi  hlnoUUa)  belonging 
V>  the  same  family  with  the  Liifi/rus, 
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be  successfully  used  agaiust  L.farcta^  and  we  should  certainly  advise 
experimentation  in  this  direction.  Should  this  fail,  there  remains  noth- 
ing' but  hand-picking. 

In  pasture  lands  which  have  been  badly  injured  by  the  larvae  of  La/^h- 
nostemu  (onlinarily  called  white  {jruhs)  there  seems  to  be  no  remedy 
other  than  giving  the  badly-infested  field  up  to  the  hogs,  which  80on 
root  out  the  larvae.  This,  of  course,  would  pay  only  in  extreme  cases ; 
but  by  such  a  course  the  numbers  of  the  bettles  would  necessarily  be 
greatly  lessened,  and  the  double  injury  of  the  two  forms  prevented. 

DiBOLiA  AEREA,  Mels.  {Rdbits  of  larvae). — Early  in  March. of  tlae 
present  year,  specimens  of  larvae  infesting  turnips  were  received  Irom 
Mr.  J.  8.  Newman,  of  the  Southern  Enterprise,  of  Atlanta,  Ga.  The 
larvae  were  found  burrowing  into  the  leaf  stems  as  well  as  into  the 
turnip  itself,  the  eggs  having  evidently  been  deposited  near  the  ba«e  of 
the  leaves.  It  was  thought  at  first  that  these  might  be  the  larvae  of  the 
striped  turnip-flea  beetle,  as  they  bore'a  greater  or  less  resemblance  to 
them,  but  rearing  to  the  perfect  state  showed  them  to  belong  to  a 
closely-allied  species,  Diholia  aerea.  As  the  larvae  of  this  insect  have 
not  to  my  knowledge  been  described,  I  subjoin  a  description : 

Fttll-grotcn  larva. — Length,  S*""*.  Slender,  flattened  dorao-ventrally,  Tv^idest  in 
middle,  tapermg  sliffhtly  in  both  directions.  General  color,  nearly  white;  head 
brown,  darker  around  its  margin;  thoraeio  and  anal  plates  a  little  Ughter  in  color 
than  the  head ;  the  second  and  third  thoracic  segments  have  each  a  pair  of  large, 
transverse,  pale  grayish  spots  and  one  subdorsal  spot  of  the  same  color,  also  several 
smaU,  round,  darker  spots ;  the  piliferous  spots  of  abdominal  se^euts  1  to  C  are  small, 
oval,  of  the  same  gray  color,  and  with  pale  centers ;  the  dorsal  spots  of  the  sev  Ath 
and  eighth  are  large  and  transverse  oval  in  shape.  The  anal  plate  is  beset  with  quit<e 
lone  hairs ;  all  hairs  are  palo  brownish.  The  whole  body  above  and  l>elow  is  marked 
witli  numerous,  very  small  oval,  rather  indistinct,  ^ayish  spots.  Thoracic  legs  dark ; 
only  one  prop- log.  The  head  is  ordinarily  sunken  into  the  thorax  for  about  one-tliird 
of  its  length.  The  anal  plate  boars  at  its  end  two  upward  curved  (at  their  tips  slightly 
incurved)  minute  blackish -brown  horns. 

The  young  larvae  are  very  similarly  marked,  except  that  all  markings  are  much 
clearer  and  darker.  The  heild  is  black,  the  thoracic  and  anal  plates  slightly  lighter; 
the  anal  horns  are  proportionately  larger,  and  are  blacker.  The  anterior  half  of  the 
prothorax  is  white,  and  the  thoracic  plato  is  divided  by  a  white  longitudinal  line ;  the 
body  is  yeUowish, 

The  cobn  sphenophorus  {Splimophorus  seae,  Walsh).— This  de- 
structive insect  was  first  described  by  Walsh  in  the  Practical  Entomolo- 
gist, II,  117.  No  additions  have  been  made  to  Walsh's  observations,  so 
far  as  we  are  aware. 

Specimens  were  received  the  past  summer  from  'Mr.  E.  G.  Haley, 
of  Audrain  County,  Missouri.  The  beetles  were  first  noticed  about 
the  first  of  May,  and  destroyed  all  the  com  in  the  field.  A  second 
planting  was  also  destroyed  as  fast  as  it  came  up ;  and  the  third  plants- 
ing  was  also  injured,  but  the  beetles  began  to  disap|>ear  before  it  was 
badly  damaged.  The  young  shoots  were  bored  through  and  through 
near  the  ground.  This  is,  we  think,  the  first  notice  of  its  injuries  so  far 
west,  the  principal  damage  heretofore  having  been  done  in  New  York 
and  Pennsylvania.  *. 

Walsh  was  of  the  opinion  that  the  beetle  would  only  annoy  fanners 
who  lived  near  large  streams  in  which  there  would  be  apt  po  be  an 
accumulation  of  drift-wood,  inasmuch  as  he  had  found  the  larva,  in  de- 
caying logs  floating  in  water.  Moreover,  all  the  specimen^  which  ho 
had  received  were  from  localities  very  near  streams.  It  is  of  importance, 
of  course,  to  know  if  this  inference  be  true,  or  whether,  as  we  suspect, 
the  larvae  will  also  be  found  in  other  situations.  As  bearing  upon  this 
point,  we  quut«  from  JMr.  Haley's  reply  to  our  inquiries: 
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The  field  in  whuh  they  appeared  is  meadow  apd  has  been  in  meadow  thirteen  years, 
was  broken  up  this  spring.  It  is  dry  land,  sufficiently  rolling:  to  drain  well.  There 
is  no  stream  of  wati-r  near  aud  no  swamp  lands  in  tlio  neighborhood.  The  insects 
»ho"%w  no  disposition  to  travel  and  have  done  no  damajxo  on  adjoiuing  farms.  I  hear 
e>f  one  locality  in  Boone  County  where  they  have  appeared  on  clover  soil  broke  this 
spring  and  planted  to  corn. 

This,  it  seems  to  ns,  quite  conclusively  refutes  Walsh's  inference,  as 
it  is  evident  that  there  is  no  neighboring  stream  or  swamp ;  and  did  the 
beetles  come  from  a  distant  water-course,  neighboring  farmers  would 
also  have  been  troubled.  With  so  slight  a  knowledge  of  theinsect^s  life 
history  it  is  impossible  to  suggest  remedies. 

The  IMBRICATED  SNOUT  BEETKE(^in(?a«ri«riwi5rica^t«  Say)  [Plate  VI, 
fig.  ^J. — ^This  variable  insect  has  been  developing  new  habits  the  past  sea- 
eon  in  the  State  of  Tennessee.  Riley,  in  bis  third  Missouri  report,  states 
that  it  does  considerable  injury  to  apple  and  cherry  trees  and  gooseberry 
boshes  by  gnawing  the  twigs  and  fruit.  Its  injuries  have  been  confined 
almost  exclusively  to  the  country  west  of  the  Mississippi  or  the  States 
of  Missouri,  Kansas,  and  Iowa. 

This  year,  however,  specimens  were  received  on  the  1st  of  June  from 
3Ir.  C.  W.  Hicks,  of  Madisonville,  Monroe  County,  Tennessee,  the  east- 
ernmost part  of  the  State^  with  the  remark  that  they  were  injuring  onioTis. 
Onion  stalks  accompanied  the  specimens  and  were  riddled  with  holes 
gnawed  by  the  beetles.  Later  the  same  gentleman  forwarded  to  the 
department  a  letter  from  Mr.  Thomas  G.  Boyd,  seedsman,  of  Sweetwater, 
Monroe  County,  who  stated  that  he  had  a  field  of  two  acres  of  onions, 
and  one-fourth  of  the  crop  was  mined  by  this  insect.  He  also  stated 
that  the  beetles  made  their  appearance  on  all  his  early  vegetables  as 
Hast  as  they  came  up ;  he  first  noticed  them  upon  his  onions  in  February. 
They  destroyed  raduhesj  cabbage^  beans^  utatermelonSy  mu9Jcmelons^  cu- 
cumbers, squashes,  corn,  and  beets.  Pease,  parsnips,  carrots,  and  tomatoes 
were  not  touched.  Many  of  the  kitchen  gardens  in  the  vicinity  were 
also  infested  by  the  same  insect.  Mr.  Boyd's  method  of  dealing  with 
them  was  by  hand-picking.  In  this  way,  though  at  a  considerable  ex- 
pense, he  managed  to  save  several  of  the  leading  varieties  of  vegetables. 
The  early  history  of  this  insect  is  not  known  at  all,  and  until  it  is 
known  it  will,  of  course,  be  impossible  to  recommend  any  other  remedy 
than  that  which  Mr.  Boyd  has  already  tried,  namely,  hand-picking. 

From  this  remarkable  occurrence  on  so  many  new  food  plants  so  &r 
east^  this  insect  becomes  of  the  first  importance,  and  the  eastern  market- 
gardeners  may  ere  long  have  a  new  foe  to  contend  with. 

The  SWEET  potato  root  borer  {Cylas  /ormicaniw,. Olivier). — 
Specimens  of  this  insect  in  the  adult  state  were  received  fix)m  J.  W. 
Curry,  of  Manatee,  Fla.,  July  8,  1878,  with  the  statement  that  it  ^»  seems 
to  threaten  the  destruction  of  the  sweet-potato  crop  of  this  county." 
Mr.  Curry  was  unable  to  give  details  respecting  the  habits  of  the  in- 
sect, as  he  received  the  specimens  from  a  planter  i-esiding  some  distance 
from  Manatee.  February  20,  1880, 1  visited  the  locality  in  question, 
hoping  to  be  able  to  make  a  thorough  study  of  the  pest.  But  I  found 
that  Mr.  Gillett,  the  planter  referred  to  above,  had  dug  his  sweet  pota- 
toes a  few  days  previous  on  account  of  the  ravages  of  this  insect  I 
vas  informed  that  the  injury  caused  by  this  beetle  was  very  great.  In 
some  fields  nearly  the  whole  crop  was  said  to  be  destroyed. 

The  beetle  is  somewhat  ant  like  in  form,  as  is  shown  in  Plate  VI,  fig.  1. 
The  color  of  the  elytra  and  of  the  head  and  beak  is  bluish  black;  that  of 
the  prothorax  is  reddish  brown.  The  yellowish- white  oval  eggs  are  laid 
in  small  cavities  eaten  by  tbe  parent  beetles  near  the  stem  end  of  the  tu- 
berous roots.    The  milk-white  larvae  bore  little  tunnels  through  the 
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root  in  all  directions,  so  that  tho  vine  dies ;  and  frequently  tlie  entire 
potato  is  tnnnolod  ;  these  burrows  become  liiled  behind  the  larvae  with 
excrement.  When  about  to  assume  the  pupa  state,  the  insect  forms  an 
oval  cavity  at  the  end  of  its  burrow,  where  it  undergoes  its  transforma- 
tion. 

At  the  time  of  my  visit  to  Manatee  County,  in  February,  only  the  per- 
fect insects  could  be  found.  On  the  17th  of  May,  potatoes  containinjj: 
e^gs  and  beetles  with  a  few  pupae  were  received  from  Mr.  Curry.  In 
our  breeding-jars  these  underwent  their  entire  transformation  from  egg 
to  imago  in  about  thirty-one  days,  of  which  eight  days  were  passed  in "" 
the  pupa  state.  From  this  it  appears  that  during  the  present  season 
there  have  already  been  at  least  three  generations,  and  it  is  impossii>le 
to  say  how  many  more  may  appear. 

No  remedy  can  be  suggested  until  more  is  learned  respecting  the 
habits  of  the  insect,  except  to  dig  the  potatoes  as  soon  as  they  are  found, 
to  be  infested,  and  feed  those  containing  insects  to  cattle.  The  species 
is  widely  distributed.  Le  Conte  reports  it  from  Cochin  China,  Imlift, 
Madagascar,  Guba^  and  Louisiana.    I  now  add  Florida. 

DSSdOPlIVX. 

The  eggs  are  broadly  oral  and  somewhat  narrowed  at  the  attached  eml  j  their  great- 
est diam^er  is  about  .65^^  {^  inch) ;  gnr&ce  ianot  polished,  but  Hbows  slight  granula- 
tion, and  a  £»int  appearance  of  division  into  facets.  In  color  they  are  yellowish 
white. 

The  full-grown  larva  is  6™»  (.23  inch)  long,  quite  stout,  with  the  lateral  edges 
somewhat  mammiUated.  The  general  color  is  pure  white,  but  the  head  is  light  brown, 
and  the  mouth  parts  dark  brown.  No  hairs  are  perceptible  to  the  naked  eye,  but  a 
few  dehcate  sparse  bristles  can  be  seen  under  the  microscope.  Each  of  the  thoracic 
segments  is  furnished  ventraUy  with  a  large  broad  tubercle,  in  place  of  a  pair  of  legs; 
the  abdominal  segments  are  smooth. 

The  pupa  is  at  first  of  the  same  color  as  the  larva,  but  gradually  grows  darker.  It 
resembles  much  in  form  the  adult  beetle.  The  legs  are  drawn  up  in  such  a  way  that 
the  knees  extend  out  behind  the  thorax,  those  of  the  lirst  pair  being  particularly 
prominent.  The  wings  and  wing  cases  are  narrow  and  short,  and  are  brought  around 
to  the  ventral  side  of  the  body.  The  beak  is  folded  down  upon  the  breast.  The  anal 
segment  is  furnished  with  two  backward  and  outward  curved  horn-like  projections. 
On  the  top  of  the  head  are  several  small  tubercles  fh>m  each  of  w^hioh  projects  a  slen- 
der hair. 

PROTECTION  AGAINST  THE  GRAPE  ouR(TcgLio.--The  plan  of  Mr.  Bate- 
man,  of  Ohio,  of  inclosing  grape  clusters  in  paper  bags  as  a  protection 
against  curcuUos  and  bi^  seems  to  be  coming  into  great  favor.  The 
method  is  simply  to  slip  a  bag  of  sufficient  size  over  the  bunch  when  the 
grapes  are  one-third  grown,  and  secure  it  by  sticking  a  pin  through  the 
folds  at  the  neck.  A  slit  should  be  made  in  the  bottom  of  the  bag  to 
allow  the  water  to  run  out,  which  otherwise,  in  case  of  a  storm,  would 
coUeot  and  either  rot  the  grapes  or  burst  the  bag.  Grape-growera  who 
have  experimented  with  this  pi-eventive  praise  it  in  the  highest  terms.  A 
much  greater  perfection  of  the  cluster  is  attained  at  a  slight  expense. 
It  is  also  stated  that  in  addition  to  being  kept  free  from  birds  ami 
insects,  the  bunches  thus  inclosed  are  less  liable  to  mildew  than  those 
left  in  the  open  air. 

Fuller's  rose  beetle  (Aramigus  fuUerij  Horn). — ^This  insect  wafl 
figured  and  described  by  Professor  Kiley  in  the  report  of  this  do- 
puitraent  for  1878.  During  the  past  year  a  few  additional  faets  have 
been  leanuMl  rcHpccting  it.  Specimens  were  received  December  13, 
through  the  editors  of  the  Paeiiic  Eural  Press,  from  San  Diego,  Cal., 
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sliowing^  tbat  the  species  occurs  from  the  Atlantic  to  the  Pacific    The 
Calii'uruia  specimens  were  accompanied  by  the  I'ollowing  note : 

I  send  yon  specimens  of  a  smaU  brown  beetle, -which  is  very  dofttructive  to  dra- 
CMaas  (ao.4  palms  liijhtly),  oruiij;«'s.  Capo  je«isamin«s  and  achyranthus,  in  the  ord.»r 
canted,  although  he  will  take  breakl*a<*t  ou  almost  anylluug  that  comes  handy. — J.  M. 
Ajsher,  San  Diego,  Cal. 

A  wire- worm  or  click-beetle  larva  was  found  preying  ui)on  the  larvae  of 
this  beetle  in  oar  breeding  cages.  We  did  not  succeed  in  rearing  the 
larva  to  the  i)erfect  state,  but  believe  it  to  be  the  larva  of  DrasteriuH 
iBuibilis^  Lee. 

NuTXAia.'s  BLiSTER-BE;BTLB(Oa»tt(?mni^«rt//*,Saj). — This  is  a  large 
and  very  beautiful  insect,  of  a  bright  green  color,  with  golden-puri)le 
wing  covers.  Plate  VI,  fig.  6  represents  its  size  and  form.  The  species 
is  a  western  form;  its  habitat  extending  from  the  I^Iississippi  Biver  to 
the  Kocky  ilountains.  I  received  specimens  from  AViliitim  H.  Leverett, 
of  Fargo,  Bak.,  July  18,  through  the  kindness  of  the  secretary  of  the 
Elmira  (N.  Y.)  Farmers'  Club.  Mr.  Leverett  states  that  this  beetle  is 
very  destructive  to  beans,  and  that  "it  comes  in  quantities,  alights  oo 
the  beans,  eats  the  bud  and  entirely  spoils  the  beans.'' 

In  case  this  pest  be<?ome*  abundant  it  will  be  well  to  try  the  same 
remedy  for  it  that  is  used  against  the  different  species  of  blister-beetles 
that  attack  potatoes  in  the  east,  which  is  te  drive  them  into  windrows 
of  straw  and  then  kill  them  by  burning  the  straw  5  or,  as  they  frequently 
occur  in  swarms,  they  may  be  caught  in  large  numbers  by  a  hand  net 
and  then  destroyed. 

It  should  be  noted  that,  although  this  insect  now  appears  to  be  a  pest, 
were  its  larval  habits  known  we  might  regaixl  it  differently.  The  larvae 
of  several  species  of  blister-beetles  have  bven  known  to  feed  upon  locust 
eggs ;  and  this  species  may  yet  be  added  to  the  list  of  beneficial  insects. 
And  even  now,  possessing,  as  it  doubtless  does,  the  same  vesicating 
powers  exhibited  by  its  congener,  the  Spanish-fly  [Cautharis  ve^icatoriay 
Linn),  it  should  be  classed  among  the  useful  products  of  the  country. 

Thb  ceow  blister-beetle  (Epicauta  corvinny  Lee). — This  is  another 
western  form.  It  is  similar  in  form  to  the  preceding  species,  but  it  is 
of  a  deep  black  color,  which  suggests  its  specific  name.  Si>ecimens 
were  received  from  Mr.  F.  A.  Wentz,  of  Kinsley,  Kans.,  June  27,  with 
the  statement  that  they  were  injurious  to  potatoes.  As  to  remedies, 
what  was  said  respectuig  Nuttall's  blister-beetle  will  probably  apply 
equaDy  as  well  to  this  species. 

The  black  blister-beetle  {Epicauta  pennsylvanica^  De  Geer), — 
This  beetle  is  also  of  a  deep  black  color ;  but  it  is  much  smaller  than  the 
preceding  species,  measuring  from  three-eighths  inch  to  one-half  inch  in 
length  (9"»™-12"^).  Specimens  were  received  from  Mr.  P  .P.  Light,  of 
0«£ome,  Ohio,  September  1,  with  the  note  that  they  were  eating  up  all  of 
his  sugar  beets.  This  insect  is  often.  rei)orted  as  doing  dama^tre  to  potato 
vines,  and  is  found  fx-equently  on  the  tiowers  of  golden-rod  ^  but  I  can 
find  no  recorded  instance  of  its  proving  destructive  to  beets. 

The  same  remedies  can  be  used  lor  this  insect  as  for  other  blister- 
beetles.- 

This  is  one  of  the  species  of  blistier-bectles  the  larva  of  which  was 
found  by  Professor  Biley  to  prey  upon  the  egj;s  of  the  Rocky  Mountain 
IwAist  {Galopienus  8pretu8) ',  and  the  medicinal  proijerties  of  this  beetle 
have  been  proven  to  be  quite  as  good  as  thos(^  of  the  Spanitih-fly  of 
commerce. 

In  Southern  Europe,  especially  in  Spain  and  Italy,  Spanish  flics  are 
eoUected  in  great  numbers  for  exportation.    The  method  of  preparing 
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them  for  market  is  as  follows:  After  ca telling  them  by  shaking  them  off 
from  trees  into  sheets,  they  are  plunged  into  vinegar  diluted  with  water 
or  exposed  in  sieves  to  the  vapor  of  boiling  vinegar  to  deprive  them  of 
life^  then  they  are  dried  in  heated  rooms  or  in  the  sun.  In  some  local- 
ities the  collectors  put  the  beetles,  when  first  caught,  into  bagSj  where 
they  are  left  until  they  die ;  they  are  then  dried  in  the  sun. 

Our  native  blister  beetles  might  be  prepared  in  the  same  manner. 
The  fact  remains,  however,  that  they  are  now  of  no  commercial  impor- 
tance. It  is  difficult  to  decide  whether  the  fault  lies  in  the  conservatism 
of  the  apothecaries,  who  will  purchase  only  the  Spanish  fly  because  itf 
has  been  used  for  centuries,  or  in  the  people,  by  neglecting  to  bring  t^m 
into  market. 

♦The  green  clover-worm  {Platyhypena  scdbra^  Fdbr.).—ThQ  adult 
form  of  this  larva  has  long  been  known  as  common  in  almost  every 
part  of  the  United  States.  In  spite  of  the  dissimilarity  in  form  and 
color  between  it  and  the  cotton-worm  moth  (the  only  resemblance  being 
in  size),  it  was  perhaps  more  frequently  sent  during  the  winter  months 
to  the  department  as  the  true  Aletia  than  any  other  moth;  by  which 
two  facts  are  learned:  that  it  is  common  South,  and  that  the  insect 
customarily  hibernates  as  a  moth.  During  the  winter  of  1878-'79  it 
was  very  abundant  in  the  District  of  Columbia,  flying  on  warm,  sun- 
shiny days. 

During  the  summer  there  were  found  abundantly  upon  clover  rather 
slender  green  worms,  which  proved  to  be  the  larva  of  this  species.  They 
were  so  common  that  in  many  places  one  could  hardly  make  a  swing  of 
the  beating  net  through  the  grass  without  capturing  one  or  more  of  them. 
The  full-grown  larva  was  IG*"™  f  §  inch)  in  length.  When  ready  to  trans- 
form, it  webs  together  several  leaves  and  changes  to  a  brown  pupa. 
The  moths  of  the  first  brood  issued  about  the  middle  of  June,  and  the 
full-grown  larvae  of  another  brood  were  found  August  15.  There  are, 
then,  certainly  two,  and  perhaps  three,  broods  in  a  season.  The  larva 
is  very  similar  to  that  of  a  clover-leaf  roller,  Tortrix  incertana^  Clem.,  so 
much  so,  that  it  is  very  difficult  to  distinguish  them;  it  is  very  quick  and 
jerky  in  its  motions.  \Ve  submit  the  following  technical  descriptions  of 
the  larva  and  pupa : 

Platyhypena  scabra,  Fabr. 

Xarra.— Lenffth  when  full  grown  16"™.  Color,  dark  yellow-green,  with  a  narrow 
BuMoFBal  and  lateral  whitish  line.  Head,  protliora^ic  and  anal  plates  of  the  same 
color  as  the  body,  but  glassy.  Whole  body  with  sparse  dark  hairs,  longer  on  anal 
plate.  Spiracles  dark-brown ;  tips  of  prolegs  and  mouth  parts  brown.  Sides  sub- 
parallel;  greatest  width  2.6""". 

Pttpa.— Kather  stout,  dark  mahogany-brown.  Wing  sheaths  and  crural  sheaths 
closely  soldered ;  the  former  obtusely  rounded  and  extending  to  the  end  of  the  fiflh 
abdominal  segment.  Stigmatal  tubercles  quite  prominent.  Dorsum  of  thorax  and 
wing  sheaths  coarsely  shagreened.  Dorsum  of  abdominal  segments  rather  sparsely 
punctulate,  the  posterior  border  of  each  segment  being  smooth  and  shining.  The 
anal  segment  at  its  end  is  furnished  with  several  (a  variable  number)  minute  recurved 
liook-Iike  spines.  From  the  apex  of  the  h*^ad  to  the  end  of  the  fourth  abdominal  seg- 
ment the  dorsum  is  elevatod  into  a  slight  ridge,  more  marked  upon  the  abdominal  seg- 
ments than  upon  the  thorax. 

The  greater  locust  leaf  gelechia  (GeUchia  pseudacadellay 
Cham.) — This  insect  has  been  very  common  on  the  locusts  in  the  vicin- 
ity of  Washington  during  the  past  season,  which  leads  us  to  make  a 

^ffyhlaea  scah-a  Fabr.,  Cramhus  crcmaluB  Haw.,  Hypena  ohesalis  Steph.j  Hypena  erect 
oliB  Quen,  female,  Hypena  soabralis  Guen,  male  (see  Lintner  in  Canadian  Entomol- 
ogist, V,  81 ).  H.  trectalh  var.  suhrvfeUe  Grote,  Trans.  Am.  Eut.  Soo.  iv,  p.  10;?.  (GrotV» 
last  of  the  Kootulda^  misprints  this  last  volume  as  3.) 
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note  of  the  appearauce  of  the  immature  forms  and  their  wort.    The 
egg  is  laid  on  the  under  surface  of  the  leaf,  and  the  newly-hatched 
torva,  which  is  green  in  color,  with  black  head  and  thoracic  plate  and 
ax  longitudinal  dusky  stripes,  the  two  middle  ones  faint  posteriorly, 
spins  a  slight  web,  and  feeds  upon  the  lower  leaf  tissue  until  nearly 
half  grown.    It  then  usually  attaches  a  second  leaf  to  the  one  upon 
which  it  is  at  work,  and  lives  between  the  two  until  nearly  grown. 
Frequently  a  migratory  fit  seizes  upon  one  of  these  larvae,  and  it  not 
unfrequently  is  found  in  the  mines  of  one  of  the  other  locust  tineids. 
Indeed,  Mr.  Chambers  states  (Canadian  l^iitomologist,  vol.  iv,  p.  107) 
that  he  has  seen  one  in  the  act  of  boring  into  the  mine  of  LithocoUetis 
robi^iella.    He  also  states  (American  Entomologist,  vol.  iii,  p.  60)  that 
the  larva  of  the  Gelechia  not  infrequently  eats  the  pupa  of  the  lAthocol- 
JetisivL  such  cases.    In  cases  where  the  young  larvae  of  the  former  insect 
are  found  in  the  mines  of  the  latter,  however,  it  seems  probable  that  it 
is  more  the  result  of  accident  than  design.    The  full-grown  larva  is  large 
and  stout,  measuring  18  to  19"°*  (about  J  inch)  in  length.    It  is  quite 
Tonnd  and  plump,  and  tapers  considerably  from  the  third  abdominal 
joint  to  the  anus.    Th^  h^ul  is  reddish  brown ;  the  first  thoracic  seg- 
ment is  pale  greenish-brown,  with  its  anterior  margin  whitish  ;  the  body 
is  yellowish,  with  six  dusky  longitudinal  stripes,  of  which  the  two  lateral 
ones  are  broadest ;  frequently  the  two  middle  ones  are  very  faint.    The 
eocoons  of  the  late  summer  brood  were  found  upon  the  ground  under 
the  tree.    Each  is  about  20™°^  (.78  inch)  in  length,  somewhat  flat- 
tened, and  rounded  at  each  end,  and  is  composed  of  light-gray  silk. 
The  outside  is  closely  covered  with  one  or  more  leaves,  every  edge  of 
which  is  closely  fastened  down,  all  the  superfluous  material  being  cut 
off.    Whether  the  larva  descends  to  the  ground  to  form  this  cocoon,  or 
whether  it  is  spun  upon  the  tree  and  falls  with  the  leaves,  or  is  cut  off 
after  completion,  we  cannot  definitely  state,  but  the  latter  seems  most 
probable.    The  larva  does  not  transform  immediately  after  finishing  its 
cocoon,  but  passes  the  greater  part  of  the  winter  in  the  larval  stage, 
changing  to  a  pupa  a  few  weeks  before  the  exit  of  the  moth.    One  larva 
which  spun  up  September  21  left  its  cocoon  on  January  11  for  some  cause 
or  other  and  wandered  around  the  breeding  cage  until  it  died.    The  pupa, 
with  the  exception  of  being  larger,  resembles  very  closely  that  of  G. 
robiniella.    (See  page  — .)    The  moth,  which  issues  in  late  spring,  has 
an  expanse  of  wing  of  about  Gl»°°»  (.63  inch),  and  is  somber  in  color. 
The  fore  wings  are  dark  slate,  flecked  with  brown  and  white.    The 
hind  wings  are  of  a  very  pale  slate,  whitish  towards  the  base. 

It  will  at  any  time  be  easy  to  lessen  the  numbers  of  these  insects  by 
burning  over  the  grass  and  leaves  under  the  trees  during  the  winter, 
thus  destroying  the  chrysalides.  Two  ichneumonid  parasites  have  been 
bred  from  this  insect,  which  have  been  determined  by  Mr.  Cresson,  as 
Linneria  annuUpes  Cress.,  and  PeriUtus  communis  Cress. 

The  codling  moth  {Carpocapsa  pomonella)  in  Tasmania. — A  docu- 
ment has  been  received  from  Hobartowu,  Tasmania,  which  embodies  the 
report  of  a  select  committee  of  the  house  of  assembly,  "to  inquire  into 
the  destruction  of  fruit  by  the  codhng  moth."  The  testimony  of  sev- 
eral prominent  fruit  growers  is  given,  and  in  the  aT>pen(lice8  a  varied 
testimony,  chiefly  from  American  sources.  Tlie  final  recommendations 
ol  the  committee  are  as  follows : 

REPORT. 

Yonr  committee  have  lield  two  sittings  sincp  Pnvl^ament  met,  mul  afior  a  careful 
review  of  all  available  information  collected,  l>oth  from  American  aiul  Tasnianian 
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• 
Bourcos,  and  aftf^r  talking  the  evidence  of  Messrs.  Cronly  and  Latham,  have  unani- 
mously come  to  the  following  conchiaions: 

Ut.  That  the  time  of  year  is  such  that,  unless  immocliate  action  he  taken,  another 
TvLole  season  will  he  lost,  and  the  ravages  of  the  pe>t  greatly  cxtendt'd. 

*2d.  That  in  the  south  of  the  island,  at  least,  the  Carpocapsa  ponionJIa  is  limited  iti 
its  distribution,  and  offers  a  fair  chance  for  its  eradication  if  energetic  steps  are  at 
once  taken. 

3d.  That  no  individual  effort,  or  continuation,  of  the  same,  vrill  he  of  any  avail  un- 
less assisted  by  legislative  enactment. 

4th.  That  on  the  Ist  February,  18^0,  ypnr  committee  recommond  there  be  appointed 
an  inspector  or  inspectors,  whose  duty  it  shall  ho  to  see  ihut  all  diseased  fruit  is  re* 
moved  from  the  orchard  and  destroyed.  ^ 

5th.  That  at  the  same  time  every  tree  in  an  infeste<l  garden  must  he  carefully  hand- 
aged  and  periodically  examined,  at  intervals  of  not  more  than  fourteen  days, 'so  that 
any  grubs  that  may  have  already  escaped  from  the  fruil -trees  be  then  trapped  and 
de8tit>yed.  Later  on  in  the  year  the  trees  to  be  cleared  of  loose  old  bark,  and  Ume  or 
other  grub-destroying  wash  applied. 

6th.  To  meet  the  necessary  outlay,  your  committee  propose  that  a  tax  of  not  exceed- 
ing one  penny  per  bushel  per  annum  be  levied  upon  all  apples,  pears,  and  plums,  such 
tax  to  be  paid  hy  the  grower  upon  the  net  markcitable  product. 

7th.  That  if,  after  being  warned,  any  person  re  fuse  to  rrjuove  and  destroy  disea-'ed 
fruit,  and  take  other  precautionary  measures,  it  shall  he  done  at  the  sole  cost  of  tho 
occupier  of  the  laud. 

8tn.  That  on  this  report  being  ap])rovcd  by  Parliament,  the  same  he  embodied  in  a 
bill. 

EDWARD  L.  CROWTiIEK,  Cha'mnan, 

Committee  Room,  Jannanj  'j:J,  1^50. 

The  report  as  a  whole  is  one  of  considerable-  intci  est.  We  are  rather 
disappointed,  however,  to  see  some  live  pap.es  dcvotcil  to  the  subject  of 
a  wa^h  for  the  codling  moth,  Kithottt  the  rcMiIts  of  nctnil  experiments, 
since  it  seems  very  improbable,  from  the  known  habits  of  the  insect, 
that  anything  in  the  nature  of  a  wash  applied  to  the  trunk  of  the  tree 
will  have  the  slightest  eft'ect  upon  its  ravages. 

In  tiiis  connection  we  should  like  to  commend  the  active  efifbrt-s  which 
have  been  made  by  the  Michigan  entomologists  and  by  the  Pomological 
Society  of  that  State  to  improve  the  quality  of  their  apples  by  reducing 
the  ravages  of  the  codling  moth.  It  is  stated  that  the  reputation  of 
Michigan  apples  in  the  southwestern  markets  has  greatly  changed  for 
the  better  within  the  past  year  or  two  in  consequence  of  these  efforts. 
The  present  year  the  society  has  offered  premiums  of  $50  and  $25  for 
the  best  directed  and  most  persistent  efforts  to  destroy  the  insect,  and 
it  is  hoped  that  the  offer  will  lead  to  many  interesting  and  valuable  re- 
ports of  experimeniB,  and  its  results  will  help  to  show  to  a  greater  or 
less  extent  the  value  of  concerted  action. 

The  peach-tree  borer  {Aegeria  exitiosa  Say). — Observations  made 
la«t  spring  showed  that  upon  May  10  many  of  the  moths  had  already 
issued,  and  were  engaged  in  opposition.  The  aveiuge  length  of  the 
egg  is  .56™*°  (.02  inch).  Its  width  is  a  little  o\^r  one-half  its  length. 
It  is  subellipsoidal  in  form,  and  one  end  only  is  either  squarely  or  some- 
what obliquely  truncate.  Its  color  is  a  beautiful  yellow-brown,  and  its 
whole  surface  is  so  sculptured  as  to  have  the  appearance  of  being  laid 
with  irregularly  shaped  paving  stones;  having  just  the  appearance  of 
what  the  histologist  calls  pavement  epithelium.  Each  of  the  "slabs" 
is  covered  with  grooves  of  an  irregular  form.  The  eggs  are  deposited 
singly  and  are  stuck  to  the  surface  of  the  bark  on  their  sides  by  a 
gummy  secretion.  The  female  makes  no  effort  to  discover  a  crevice  in 
which  to  thrust  the  egg.  One  female  was  seen  to  deposit  upwards  of 
twenty  eggs  upon  different  parts  of  the  trunk  of  one  tree,  usually  about 
one  or  two  feet  from  the  surface  of  the  ground,  in  the  space  of  about 
one  hour.    The  young  larvae  when  just  hatched  are  very  active  and 
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hare  tnany  long,  etiff  bristles  oti  their  bodies.  Instead  of  borinp  through 
the  bark  they  seek  a  crack,  and  an  almost  incredibly  small  one  will  siiliice. 
Au  article  has  been  going  the  rounds  of  the  a^iicultural  journals 
advising  a  nevr  remedy  for  the  peach-tree  borer.  We  quote  from  the 
KansavS  Farmer,  March  28,  18S0: 

Tbe  best  xvaj*  to  pre  rent  the  borer  from  getting  into  your  trees,  and  the  best  because 
eaa^est,  speediest,  hiuI  quickest  of  all  preveutivea,  is  to  scrape  with  a  hoe  the  soil  fmm 
arounJ  the  collar  of  the  tree  down  to  the  branching  of  the  roots,  and  bind  a  handful 
of  straight  straw  around  the  body  of  the  tree ;  seciirinp:  the  srraw  iii  ]daee  w  ith  a  small 
cord,  return  the  soil,  which  wifl  keej)  the  butts  of  the  straw  in  pince.  Kenew  the 
»tJ7iw  every  spring,  and- be  careful  that  llio  straw  covers  the  bark,  leaving  no  gaps 
exposed,  and  a  i)each-tree  borer  will  never  disturb  the  orehnrd.  We  j)racticed  this 
plan  vu  a  peach  orchard  for  several  ycni-s,  and  never  had  a  tree  thus  i)i*otected  injured, 
while  Quc left  exposed  was  sure  to  be  attacked. 

Tlie  fitraw  certainly  would  be  efficacious  in  keeping  the  moths  f\x>m 
depositing  their  eggs  on  thebark  which  is  thus  i)rott*cted,  but  higher 
up  the  tree  wouhl  not  have  the  same  freedom;  and  it  is  not  uncommon 
that  the  larvae  of  this  insect  are  found  boring  into  the  trunk  of  a  tree 
several  feet  from  the  ground.  Inasnuich,  however,  as  it  would  be  much 
easier  to  watch  for  the  borers  and  destix>y  them  on  the  upper  part  of  the 
trunk  than  at  tbe  base,  this  remedy  might  prove  of  advantage. 

Four  species  of  parasites  have  been  bred  from  the  ])each-tree  borer  the 
past  season— two  chalcids  and  two  small  ichneumonids,  the  one  belong- 
ing to  the  genus  Microgasier  and  the  other  to  the  genus  Bracon.  These 
wfil  be  described  and  figured  in  a  future  article. 

Anarsia  leneatella  Zeller. — This  insect  has  long  been  known  as 
a  serious  pest  in  i^each  orchanls,  destroying  the  terminal  twigs  of  the 
trees.  The  young  caterpillar  begins  its  work  in  the  spring,  at  the  time 
or  soon  after  the  shoots  begin  to  grow.  These,  when  from  one-half  inch 
to  one  inch  in  length,  are  punctured  at  the  base  and  are  eaten  off  com- 
pletely. The  leaves  of  the  bud  unfold  and  then  wither.  The  twig,  al- 
though severed,  does  not  drop  off,  but  is  held  in  place  by  the  gummy 
substance  which  exudes  from  the  wound.  Occasionally  all  the  twigs  on 
a  tree  are  thus  destroyed.  This  insect  has  also  been  found  by  Mr.  Wm. 
Saunders  boring  into  the  crown  and  roots  of  strawberries  in  Ontario.* 
And  during  the  past  summer  I  found  the  peculiar  reddish  larvae  in 
peaches  which  were  grown  on  Blackistone  Island,  Virginia.  A  search 
revealed  them  also  in  peaches  on  the  department  grou?ids.  The  larva 
leaves  the  i)each  before  transforming,  and  suspends  itself  to  the  outside 
of  the  fruit,  spinning  no  cocoon  at  all.  The  twig-inhabiting  individuals 
mature  in  this  latitude  during  May  and  June.  The  fruit-inhabiting 
larvae  are  found  during  the  latter  part  of  July  and  in  August,  and 
mature  during  September.  It  thus  appeara  that  the  species  is  two 
brooded:  the  early  brood  feeding  in  the  terminal  twigs  and  buds,  while 
the  later  brood  inhabits  the  fruit. 

As  a  remedy,  the  trees  should  be  examined  early  in  May,  and  all  dying 
twigs  pruned  and  burned,  thus  destroying  the  larvae. 

An  interesting  chalcid  parasite  has  been  bred  from  this  insect,  which 
we  have  not  had  time  to  describe  and  name  for  this  report. 

The  limb-tree  winter-moth  (Hibernia  tilmria  Harris). — 1  haA-o 
received  quite  a  full  account  of  this  insect  from  Mr.  D.  W.  Coquillett,  of 
Woodstock,  111.,  but  for  want  of  space  I  am  compelled  to  condense  it 
briefly  in  the  form  of  this  note. 

It  seems  that  this  insect  has  been  doing  considerable  damage  to  the 
orchards  in  Northern  Illinois  during  the  past  few  years.    Many  species 

^Azumal  Report  Ent.  Soo.,  Ontario,  1872. 
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of  trees  are  injured  by  it.  The  worms  appear  in  May,  and  eat  the  fo- 
liage of  the  ai>ples,  elms,  &c.,  until  they  attiiin  their  full  growth  in  late 
June.  They  then  descend  into  the  ground  and  transform  thixie  or  four 
inches  below  its  surface.  The  moths  issue  in  October,  and  the  ivingless 
female  ascends  the  nearest  tree,  where  copulation  with  the  tcinged  male 
takes  place.  The  female  is  furnished  with  an  extensile  ovipositor,  with 
which  she  thrusts  her  eggs  under  loose  bark  and  in  crevices  on  the 
trunk  and  large  limbs.  The  sudden  aj)pearance  of  these  insects  in  or- 
chards widely  sei)arated  from  previously  infested  trees  is  accounted  for 
by  Mr.  Coquillett  by  the  supposition  that,  while  in  copulation,  the  male 
flies  with  the  female. 

Among  the  natural  enemies  of  this  insect,  the  ones  most  frequently 
met  with  are  the  Fiery  and  the  Rummaging  Ground  Beetles  {Galosoma 
callidum  and  G.  scrutator).  IVIr.  Coquillett  states  that  he  has  frequently 
found  the  latter  climbing  about  in  the  tops  of  trees  searching  for  the 
caterpillars.  The  blue-jay  is  mentioned  as  being  among  the  most  ef- 
fective of  the  bird  enemies  of  the  worms. 

As  to  remedies,  the  bandages  and  traps  used  for  the  ordinary  spring 
canker-worm  will  answer  admirably,  though,  owing  to  the  somewhat 
different  history  of  the  insect,  they  should  be  applied  at  a  diia^erent  time 
in  the  year.  The  object  being  to  prevent  the  wingless  female  moth  from 
ascending  the  tree,  the  bandages  should  be  placed  in  position  by  the 
first  of  October  and  continued  for  six  weeks  or  more.  Mr.  Coquillett 
has  found  that  tarred-paper  bands  are  as  serviceable  and  cheap  as  any- 
thing that  can  be  found.  Ordinary  cari)enters'  sheathiugpaper  is  the 
best.  A  strip  of  the  ordinary  width  should  be  tied  around  the  base  of 
the  tree,  leaving  no  part  of  the  trunk  exposed*  between  the  paper  and 
the  ground.  The  tar  with  which  the  paper  is  then  smeared  should  be 
mix&  with  a  little  castor  oil  to  prevent  it  from  hardening  too  rapidly. 

The  lime-tree  winter-moth  is  represented  in  all  stages  at  Plate  VI,  fig.  4. 
The  colors  of  the  larva  ai^e  bright  yellow,  lighter  beneath,  with  ten  crinkly, 
longitudinal  lines  down  the  back,  and  a  rust-colored  head.  The  male 
moth  has  rusty,  buff  fore  wings,  while  the  hind  wings  are  much  lighter. 
The  female  is  grayish,  with  a  parallel  row  of  black  patches  down  its 
back. 

The  KEsm  inhabiting  Diplosts  {Diplosis  resinicola  O.  S.).— In  1868 
Mr.  Sanborn  exhibited  .before  the  Boston  Society  specimens  of  a  <'  Ce- 
cidomyious  larva,"  which  he  had  found  feeding  m  companies  of  thirty 
or  forty  in  the-pitch  exuding  from  wounds  in  the  bark  of  Pinus  rigida. 
"  Whether  they  were  the  prime  cause  of  the  injury  to  the  tree  was  not 
plainly  apparent.' '  (See  Proc.  Best.  Soc.  Nat.  Hist.,  XII,  93.)  In  the  pro- 
ceedings of  the  Entomological  Society  of  Philadelphia,  1871,  p.  345, 
Osten-Sacken  records  the  discovery  of  similar  larvae  in  the  exuding 
resin  of  Pinus  imps  at  Tarrytown,  K.  Y.  These  he  reared  to  the  perfect 
state,  and  gave  the  species  the  name  Diplosis  resinicola. 

Early  in  May  the  two  or  three  year  old  branches  of  Pinvs  inops  in  the 
vicinity  of  Washington  were  observed  to  be  quite  extensively  infested 
by  the^e  insects,  which  were  then  in  the  larva  state  and  actively  feeding. 
They  shortly  turned  to  pupae,  and  the  first  midge  emerged  j\Iay  26.  On 
June  11  larvae  of  the  same  species  were  found  upon  the  twigs  of  Pimts 
rigida  at  Ithaca,  N.  Y.  Pupae  were  also  found  in  the  same  twigs,  and 
June  13  the  first  midge  issued.  In  February,  18S0, 1  collected  specimens 
of  similar  larvae  at  Orange  Lake,  Florida,  on  twigs  ot  Pinus  taeda^  which, 
upon  the  appearance  of  the  adults  on  March  1,  were  found  to  be  of  the 
same  species. 

Plate  VI,  fig.  5  shows  well  the  work  of  this  insect.    The  lumps  of  exud- 
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ing  resiTi  may  contain  firom  two  to  thirty  of  the  larvae,  which,  when  fiill 
grown,  measure  on  an  average  6"""  (abont  one-quarter  of  an  inch)  in 
length.  While  still  feeding  they  are  pale  orange  in  color,  but,  after 
eea^n^,  they  become  of  a  bright  orange.  The  spiraeles  of  the  anal  seg- 
ment are  at  the  summit  of  two  protruding  tubercles,  and  around  each 
is  a  small  whorl  of  four  fleshy  papillae.  The  other  spiracles  are  small 
and  black.  The  larvae  are  much  elongated,  and  are  widest  at  the  6th 
segment ;  the  under  sides  of  segments*!  to  7  are  furnished  each  with  two 
transverse  rows  of  short  black  or  brown  spines,  probably  for  locomotive 
purposes.  While  burrowing  in  the  bark  and  resin  the  anal  tubercles 
are  always  at  the  surface.  When,  however,  the  larva  contracts  to  pu- 
X>ate,  the  end  of  the  body  is  drawn  in,  but  an  open  channel  is  left  so  that 
the  air  has  free  access.  When  about  to  give  out  the  adult,  the  pupa 
works  its  way  to  the  surface  of  the  resin  and  protrudes  half  its  body,  so 
that  there  is  no  danger  of  the  midge  becoming  fastened  in  the  sticky 
gum.  Dried  lumps  of  resin  fairly  bristling  with  protruding  pupa  skins 
are  a  common  sight  on  trees  affected  by  these  insects. 

The  adult  insect  is  large,  measuring  9™"  (.354  inches)  in  wing  expanse. 
The  head  is  blackish,  the  thorax  gray,  and  the. abdomen  dark  red.  The 
male  antennae  are  26-jornted^  with  alternate  single  and  double  joints,  all 
pedicelled ;  the  female,  14-jomted.  The  main  peculiarity  of  the  adult 
form  is  in  the  remarkable  gibbosity  of  the  head,  the  eyes  joining  to- 
geUier  at  the  summit  and  covering  nearly  the  whole  head.  The  wing 
venation  and  other  points  are  shown  in  the  plate.  The  resin  exuding  from 
the  wounds  on  P.  inops  is  perfectly  clear,  and  permits  one  to  count  the 
number  of  the  larvae  and  to  watch  their  every  motion. 

Upon  the  Loblolly  pine  (P.  taeda\  however,  it  is  iftilky,  and  the  pres- 
ence of  tlie  insect  cannot  be  ascertained  without  opening  the  mass. 

We  have  as  yet  no  data  upon  which  to  state  definitely  whether  the 
eggs  of  the  midge  are  laid  upon  the  uninjured  bark,  and  it  is  the  work 
of  the  larvae  in  the  bark  which  causes  the  resin  to  exude,  or  whether  it 
is  only  in  resinous  exudations,  caused  by  a  bruise  or  by  the  work  of 
SfHue  other  insect  that  the  eggs  are  laid.  In  the  clear  lumps  on  Finns 
inops  the  larvae  are  always  observed  with  their  heads  applied  to  the 
abraded  bark.  • 

Somewhat  similar,  though  evidently  distinct,  larvae  were  found  feed- 
ing in  the  resin  exuding  from  the  wounds  made  by  the  larva  of  Eetinia 
ComstocJciana  in  the  twings  of  Pinris  rigida.  It  is  probable  that  they  may 
be  Osten-Sacken's  Cecidomyiapinus-inops^  but  it  is  difficult  to  say  posi- 
tively, as  his  description  of  this  species  is  so  very  indefinite. 

A  i^w  WHEAT-FLY  {ChloTops  proxima  Say). — ^April  19, 1880,  speci- 
mens of  an  insect  infesting  wheat  were  received  from  Mr.  E.  Schneider. 
Fairview,  Todd  County,  Kentucky.  The  wheat  had  been  doing  well 
until  within  a  few  weeks  of  the  time  of  sending,  when  it  began  to  turn 
yellow  in  spots.  Examination  showed  the  insects  working  between  the 
blades  and  seemingly  trying  to  reach  the  first  joint.  While  some  injury 
had  been  done  to  the  crop,  it  was  still  not  at  all  seriously  affected,  as 
there  were  in  nearly  every  case  enough  uninjured  and  quite  vigorous 
stalks  left  in  each  plant  to  insure  a  good  crop. 

The  first  specimens  received  were  dried  up  greenish-yellow  larvae. 
When  alive  they  had  evidently  been  fat  maggots  of  about  7°"  (.27  inch) 
in  length.  A  few  days  later  additional  specimens  of  the  infested  wheat 
were  received,  in  which  were  found  several  puparia  (corresponding  to 
th^  so-called  "  flaxseed  "  state  in  the  Hessian  fly).  These  were  of  a  light 
yellowish  color,  and  the  outer  skin  was  so  transparent  that  the  inclosed 
pupa  could  be  readily  seen.  They  were  about  6°*"  long  by  2°"»  broad. 
17  Af* 
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Two  adult  flies  issued  on  May  10,  and  proved  to  be  specimens  of  OAto- 
ropsproxima,  described  many  years  ago  by  Say  firom  specimens  collected 
in  Indiana.  So  far  as  can  be  ascertained,  the  habits  of  this  fly  have  not 
been  recorded,  though  they  might  well  have  been  suspected  from  the 
habits  of  alli^  known  species.  In  his  second  l^ew  York  report.  Dr. 
Fitch  described  eight  species  belonging  to  the  same  family  (09cinidae)j 
and  state<l  that  he  had  found  them  in  abundance  by  sweeping  the  wheat 
with  a  net.  In  Europe  closely  alKed  flies  have  always  been  among  ^e 
most  prominent  enemies  of  the  grain  crops.  As  long  ago  as  1750  lin- 
naeus  estimated  that  the  damage  done  by  Chlorops  frit  to  the  barley 
crop  in  Sweden  amounted  to  one  hundred  thousand  golden  ducats  (half 
a  million  of  dollars)  annually. 

The  species  under  consideration  was  called  proxima  by  Say  on  account 
of  its  very  close  relationship  with  the  destructive  Chlorops  lineata*  of 
Europe,  the  only  distinguishing  mark  of  importance  being  that  the  back 
of  the  abdomen  in  the  American  specimens  is  yeUowi^,  while  in  the 
European  individuals  it  is  pale  greenish  black.  The  ravages  of  0.  lineata 
with  those  of  other  allied  insects  in  France  were  the  occasion  of  the  a]> 
poiutment  of  M.  Olivier  by  the  Society  of  Agriculture  in  1812  to  investi- 
gate their  habits.  M.  Olivier  was  followed  in  this  work  by  M.  Au- 
douin,  Herpin,  and  Guerin-M^neville.  As  the  result  of  their  investiga- 
tions it  was  discovered  that  the  adults  of  C.  lineata  were  most  abundant 
in  late  May  or  early  June,  when  they  paired  and  the  females  deiKwited 
their  eggs  upon  the  wheat  stems  just  below  the  sheaths  of  the  ears, 
which  are  then  forming.  The  larvae  made  small  external  burrows  down 
to'the  first  joint,  which  never  reached  the  heart  of  the  stems,  but  which 
deformed  the  heads.  Upon  reaching  the  first  joint  the  larvae  had  at- 
tained full  growth  and  transformed  at  the  ends  of  their  burrows.  In 
September  the  adults  again  made  their  appearance  and,  after  living 
many  weeks,  coupled  and  deposited  their  eggs  upon  the  rye  and  com 
quite  recently  sown,  the  larvae  feeding  upon  and  deforming  the  central 
shoot,  hving  between  the  stem  and  the  sheath.  The  remedies  advised 
were,  first,  hand  picking,  pulling  uj)  and  destroying  the  infested  plants; 
only  practicable  upon  a  very  small  scale;  second,  rotation  of  crops. 
Curtis  has  advised  dusting  with  soot  or  lime  upon  the  appearance  of  the 
flies  in  autumn  to  prevent  the  deposition  of  eggs. 

As  regards  C  proxima,  it  will  in  all  probability  be  found  to  be  double 
brooded,  one  brood  upon  winter  wheat  and  the  other  upon  spring.  Its 
habits  and,  more  particularly,  its  periods  are  not  well  enough  known  to 
enable  us  to  suggest  a  remedy,  but  it  is  well  worth  careful  study. 
Wherever  it  is  found,  the  date  of  the  appearance  of  the  flies  both  in  the 
fall  and  spring  should  be  carefully  noted,  as  it  is  possible  that  late  or 
early  sowing  would  affect  its  increase.  The  colors  of  larva  and  pupa 
have  already  been  given :  the  adult  is  bright  yellow  with  the  darker  por- 
portions  black.  Its  body  is  4.3™"  (.134  inch)  long,  and  the  wings  when 
closed  extend  for  a  considerable  distance  behind. 

The  Texas  heel  fly.— Specimens  of  a  so-called  Texas  cattle  heel 
fly  were  received  during  the  winter  from  Mr.  E.  K.  Carr,  of  Kerrville, 
Kerr  County,  Tex.,  and  proved  to  be  nothing  more  than  tiie  common 
bot  fly  of  the  ox  {Hypoderma  (Oestrus)  hovis  Dcg.). 

The  woolly  apple  louse  [Schizoneura  lanigcra  Hausm.)— To  the 
excellent  article  on  this  insect' by  Dr.  Cyrus  Thomas  in  his  last  rei>ort 
(Transactions  of  the  Department  of  Agriculture  of  Illinois,  1878,  Vol. 
XVI,  p.  128)  we  have  not  much  to  add.    Some  few  observations,  however, 

•  Considered  by  Gmelia  to  bo  svuouj  moua  with  Chloroj)8  iaenioj^xis  o£  Curtis,  C,  naeuia 
Mejgcn,  and  (7.  glah-a  Westwood. 
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ttade  daring  the  past  season,  may  here  be  given  as  supplementing  that 
paper. 

In  Washington  daring  the  past  winter  the  trnnk form  has  maintained 
itself  upon  the  trank  throaghoat  the  whole  winter  without  the  interren- 
tion  of  a  winter  egg,  and  the  root  form  has  4one  tiie  same.  Qlie  winter, 
however,  has  been  an  unasaaUy  mild  one. 

Hie  winter  egg  was  ftmnd  on  several  occasions  daring  the  winter  in 
crevices  of  the  bark  over  which  a  oolony  had  been  stationed  durins^  the 
Bommer.  It  wa^  a  n^er  long  ovoid,  measaring  .322"*  (.125  mch) 
in  length  and  was  very  similar  to  the  winter  egg  of  CMopha  ulimoola 
(Fitch),  as  described  by  Biley  in  Bulletin  No.  1,  Vol.  V,  Hayden's  Sarvey. 

This  egg  was  laid,  as  Professor  Thomas  supposes,  by  a  wingless  fe- 
male, difi&ing  from  the  <»dinary  agamic  form  to  a  certain  extent 
These  females  we  only  know  from  finding  their  skins  around  the  win- 
ter egg,  since  they  often  die  without  depositing  it.  The  males  we  have 
not  seen. 

We  would  take  exceptions  to  the  following  statement  in  Dr.  Thomases 
artiole:  * 

So  far  as  the  method  of  propagation  is  concerned,  it  has  been  shown  br  Dr.  William 
M.  Smith,  of  New  York,  that  it  diffBra  8li|ihtly  fixun  the  true  Aphides,'  in  that  the  young 
larra  prodaced  bj  the  agamio  femalea  aia  inclosed  in  the  thin  e|;g-shaped  coTsrinf 
heretofore  mentioned,  from  which  the^  have  to  free  themselves  in  a  manner  analoyons 
to  hatching.  The  remains  of  this  covering  may  often  be  seen  attached  to  the  tip  of 
the  abd(»nen,  and  is  doubtless  the  supposed  cottony  secretion  alluded  to  by  Dr.  Fitch 
in  hia  description  of  the  young  larvae. 

Mr.  Howard  has  repeatedly  watched  the  birth  of  tiie  young  of  the 
wingless  agamic  females,  and  positively  states  that  they  are  bom  with- 
out the  enveloping  pellicle  or  pseudovum.  While  the  head  and  its  ap- 
pendages were  stm  within  the  mother,  he  has  seen  the  legs  kicking  vig- 
orously outside.  Judging  from  analogy,  however,  the  young  from  the 
winged  viviparous  females  would  be  bom  within  a  pseudovum,  and  it 
was  probably  these  which  Dr.  Smith  observed  (we  have  no  information 
as  to  where  the  pcq>er  was  published),  and  from  which  he  has  drawn  too 
hasty  a  condusion.  In  tiie  birttis  which  were  observed,  more  or  less 
of  tlie  waxy  (not  cottony)  excretion  was  observed  at  the  tip  of  the  abdo- 
men of  the  young  louse  from  the  moment  that  its  abdomen  was  i>ercep- 
tible,  thus  showing  that  Dr.  Fitch  was  not  necessarily  mistaken  on  this 
point. 

That  the  above  ground  colonies  are  usually  started  by  migrating  indi- 
viduals from  the  roots  or  from  e^gs  laid  near  the  ground  we  consider  as 
probable,  since  a  regular  upward  progression  was  observed  through  the 
summer,  the  suckers  being  first  affected  by  young  lice,  which  were  seen 
to  issue  from  the  ^oiind,  and  the  higher  parts  of  the  tree  at  a  later  pe- 
riod. When  worfinff  upon  suckers,  the  little  colonies  seemed  prefer- 
ably to  gather  in  l^e  axils  of  the  leaves,  soon  causing  the  leaves 
to  fall  off.  They  were  also  almost  invariably  upon  the  tender  and 
greener  side  of  a  shoot,  rather  than  upon  the  brown  and  more  weather- 
beaten  side. 

As  regards  the  natural  enemies  of  the  woolly  louse,  perhaps  the  most 
effective  are  the  spiders,  many  of  them  spinning  webs  directly  over  a 
colony  of  lice  and  living  at  their  ease,  taking  their  food  when  they  de- 
sired. The  next  in  efficiency  were  the  cnalcid  flies  (Eriophilus  mali  Hald.) 
Plate  VI,  fig  0.) 

Tlie  root  louse  syrphus  fly  (presumably  the  Pipiza  radicum  of  Walsh 
and  Kiley),  has  also  been  found  in  considerable  numbers.  That  the  egt^s 
of  this  fly  are  laid  in  the  midst  of  the  waxy  excretion  and  not  upon  tfiie 
bark  of  the  tree,  is  shown  by  the  &ct  that  among  a  number  of  lice  whi<ch 
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were  careftilly  collected,  placed  in  a  pill-box  and  neglected  for  several 
days,  were  found  two  half-grown  syrphus  larvae,  which  must  have  been 
present  in  the  egg  state  when  the  lice  were  placed  in  the  box.  Many 
Chrysopa  cocoons  were  found  in  the  neighborhood  of  the  colonies,  and 
the  larvae  of  Coccinella  d-rwicUa  were  quite  abundant. 

As  to  remedies,  the  above-ground  colonies  are  readUy  destroyed  by 
almost  any  of  the  old  insect- washes.  Their  waxy  water-proof  covering, 
however,  renders  it  necessary  that  the  application,  if  very  liquid,  should 
be  thoroughly  applied.  The  root  individuals  are  almost  as  difficult  to 
get  at  as  the  celebrated  grape  phylloxera.  A  heavy,  damp  soil  seems  to  be 
inimical  to  them,  while  in  a  dry,  porous  soil  they  flourish.  Hence  it  has 
b€^n  recommended  that  the  earth  around  the  crown  of  the  tree  should 
be  kept  hollowed  into  a  sort  of  a  basin,  in  order  that  the  water  may  col- 
lect there.  It  has  also  been  recommended  to  clear  away  as  much  earth 
as  possible  from  the  upper  roots,  and  pour  on  strong  soap-suds  or  hot 
water.  It  is  very  probable  that  the  extensive  series  of  experiments,  now 
being  made  in  France  for  the  purpose  of  ascertaining  an  effective  remedy 
for  the  phylloxera,  will  bring  to  light  some  application  which  will  be 
equally  applicable  to  our  apple  root  Mce. 

Anew  parasite  on  the  OABBAas  plant  louse.— Numerous  spec- 
imens of  a  small  hymenopterous  parasite  were  bred  from  specimens  of 
the  well-known  cabbage  plant  louse  {Aphis  hrassicae  Linn.),  which  were 
received  from  Mr.  Eusha  Denise,  of  Norfolk,  Va.,  February  27, 1880. 
These  parasites  proved  to  belong  to  an  undescribed  species.  They  were 
referred  to  Mr.  B.  T.  Cresson,  who  characterizes  them  as  follows  : 

TBI0XT8  PICKNS  Cregeon  (n.  ep.) 

^«maZc.— PiceoTis  or  shining  black,  smooth  and  polished,  impunctured ;  clypeus  and 
mandibles  dnll  testaceous,  palpi  whitish;  antennae^blackish,  sometimes  more  or  less 
pale  beneath,  14-jointed,  the  joints  faintly  fluted  or  grooved,  the  iMt  one  longest: 
wings  hyaline,  subiridcscent,  stiffma  snbhyaline ;  legs  dnll  testaceous,  the  femora  and 
tibiae  varied  more  or  less  with  lusoousj  abdomen  brown  or  pale  piceons,  venter  pale. 
Length,  .10  —  .12  inch. 

Male, — ^Antennae  longer,  17-jointed ;  legs  black  or  fuscous,  the  anterior  pair  gen- 
eraUy  x>Aler,  trochanters,  base  of  tibiae  aud  of  the  tarsi  duU  testaceous. 

Hob, — Norfolk,  Va.    Parasitic  upon  AphiB  }fra99icae,  . 

PxjNai  AS  INSECTICIDES. — ^The  following  results,  conc^ensed  from  a 
valuable  paper  by  Prof.  A.  N.  Preiitiss,  of  Cornell  University,*  may  be 
given  as  corroborating  the  results  reached  by  the  department  in  its  ex- 
periments upon  Aletia^  and  published  in  the  Beport  on  Cotton  Insects. 

The  writer  finds  that,  although  the  air  of  his  laboratory  and  the  ad- 
joining rooms  becomes  filled  wiSi  innumerable  spores  during  the  season 
when  molds,  yeast,  and  other  fungi  are  cultivated  by  his  classes  in  my- 
cology, plants  growing  in  the  various  rooms  are  often  greatly  infested 
with  aphides  and  scale  insects  which  do  not  appear  to  be  subject  to  any 
disease,  while  on  the  other  hand  fungoid  diseases  not  rarely  attack  the 
plants  themselves.  From  this  it  appeared  improbable  that  yeast  and 
common  molds  could  be  made  efficacious  in  the  destruction  of  noxious 
insects ;  but  with  a  view  to  ascertaining  as  many  facts  as  possible  bear- 
ing upon  the  subject,  a  series  of  experiments  upon  house  plants,  grow- 
ing under  conditions  favorable  to  the  growth  of  fungi,  were  carri^  on 
by  Professor  Prentiss  and  his  assistant,  ]Mr.  Henry. 

Plants  infested  with  aphides  scale  insects,  or  red  spiders  were  isolated 
in  various  ways  and  the  insects  counted,  or,  wiere  this  could  not  be  done 

*  Dostmction  of  Obnoxious  Insects  by  means  of  Fungoid  Growth,"  American  Nat- 
uralist, 18i*0.  Through  the  court-esy  of  Professor  Prentiss,  I  have  been  able  to  study 
the  manuscript  of  this  paper  prior  to  its  publication. 
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on  account  of  their  great  numbers,  the  insects  were  carefully  removed 
from  all  but  a  few  leaves,  and  those  allowed  to  remain  were  numbered. 
Yeast  in  an  active  state  of  fermentation  and  from  several  makers  was 
then  applied  so  as  to  drench  the  insects  and  all  parts  of  the  plants:  and 
in  some  cases  open  vessels  filled  with  yeast  were  placed  below  the  plants. 
Li  some  cases  the  foliage  of  the  plants  was  found  much  disfiguied  by 
brownish  blotches,  apparently  caused  by  the  yeast.  Sometimes  the  in- 
fiects  multiplied  rapidly  after  the  application  of  the  fungus,  and  a  very 
few  which  died  were  not  found  to  contain  the  six)res  or  mycelium  of 
fungi  so  far  as  could  be  seen  by  a  careful  examination  with  high  powers 
of  the  microscope,  and,  indeed,  this  may  be  given  as  the  general  result 
of  the  exi)eriments  carried  on  where  the  humidity  of  the  air  was  not  ^- 
eessive.  At  other  times  the  aphides  died  in  considerable  numbers ;  and, 
when  placed  on  pieces  of  moist  earthenware,  the  dead  insects  devel- 
oped quantities  of  hyphae,  which  were  recognized  by  their  fruit  as  be- 
longing to  one  of  the  molds  {Mucor  sp.)  This  result  is  especially 
noticeable  in  an  experiment  (No.  6)  in  which  the  plant  was  placed  in 
a  dose  Wardian  case,  where  the  moisture  alone  might  have  caused 
.the  death  of  the  insects,  and  where  the  torulae,  covering  everything, 
wonld  naturally  tend  to  assume  the  mucor  form,  and  the  ever  present 
spores  of  molds  to  develop  mycelium  and  this  fruit.  A  test  experiment 
(No.  9)  in  which  aphides  not  subjected  to  the  yeast  treatment  became 
oovered  by  a  fruiting  mucor  goes  to  show  that  too  much  credit  must  no* 
be  given  to  the  yeast  as  the  cause  of  the  death. 

From  his  experiments  Professor  Prentiss  concludes  that  yeast  cannot 
be  regarded  as  a  reliable  remedy  against  such  insects  as  commonly  affect 
plants  cultivated  in  green-houses,  rooms,  and  parlors,  while  it  may  injure 
»mie  plants  by  disfiguring  their  foliage  and  giving  rise  to  molds  on  the 
jars  and  soil  in  which  they  are  grown ;  but  the  fact  that  some  insects  are 
subject  to  fungoid  epizootics  renders  it  possible  that  we  may  yet  be  able 
to  induce  diseases  of  this  nature  at  will. 

Wiile,  therefore,  the  practical  application  of  fungi  as  insecticides  is 
as  yet  far  from  being  an  assured  success,  and  climatic  conditions  must^ 
necessarily,  be  always  carefully  considered  in  applying  remedies  of  this 
nature,  even  after  it  is  demonstrated  that  they  can  be  successfully  ap- 
plied under  the  most  favorable  conditions,  yet  we  believe  that  the  sub- 
ject is  worthy  of  much  careful  study  -and  experimentation,  especially 
with  a  view  to  cultivating  destructive  fungi  in  Pasteur's  fluid,  sweet- 
ened paste,  and  other  substances  kno^^Ti  to  be  favorable  to  the  growth 
of  the  seorganisms,  in  which  they  may  be  extensively  propagated,  and 
with  which  they  may  be  readily  applied  to  i>lants  infested  with  the  in- 
Mcts  it  is  desirable  to  destroy. 
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[When  the  figures  aie  enlarged,  tbe  natural  slzeU  Indicated  by  a  hair  lina.J 


XXPLAHATIOM  TO  PLAT!  I. 

no.l.— Jff«KopWla  tmlptmcttf,  eggs,  pupa,    and 

adnlt    (OriginaL) 
F^  2.— 2r«»i«ra«i  UitotmU^  larva,  pnparimn,  aad 

adolt ;  also  fore  part  of  an  army-worm  ahowing 

placing  of  parasitic  eggs.    (OriginaL) 
FiQ.S.—JQrrfiopAitetm<pu«cfa,  larva.    (Original.) 
Jha.i^OieadutatacUio9a.    (Original.) 
FiaS.— Cfccfctonvia  Wof^i,   Iwrra,  cocoons,  and 

adnlt    (OriginaL) 
Ho.  S,''LanifuriamoMar4i,tggit,\STT%,  pupa,adnm 

and  manner  of  work.    (OriginaL) 

Explanation  to  Platr  IL 
TiQ.  l^Laoema  idbdUUa,  larra,  pupa,  adult,  and 

manner  of  work.    (OriginaL) 
Kg.  2.— ijpW<#c«  tpUndor^eram;  •,  leaf  of  apple 

•bowing  work  I  5,  sumrter  larra  ;«^  larra  in  case 

traveling;  d,  eases  ttod  up  torwlnteri «,  hihemafc. 

inglarva,/,pupa;  ^.moth;  fc.pM»«its.    (Orig- 
inal.) 

Explanation  to  Platb  IIL 
na  1.— Twig  of  grape-vine  with  larvae  and  adults 

otarmptod$r»ch4aybea,    (OriginsL) 
TAt.'-anvtoisra  OuO^hm,  larva,  adult,  htod 

fflnurofadnlk    (OriginaL) 
Tia.Z.'^rHyut  JUtridanut,  adult  and  results  of 

work.    (OriginaL) 

Fra.4.-(Woc«rii  atparagi,   ©«8^  l**"^    »*J"*- 

(OriginaL) 
Eio.  5.-PUWrttr«  *y«l«»itt«i;  larvae.  pupM,  and 

adults.    (Original.) 
no.6.— rodWna  parasitic  upon  the  melon-worm. 

(Original.) 

Explanation  to  Plati  IV. 
Fig.  l.-'Nematui  timUarit;  «,  egg;  5,  young  larva; 

e,  f uUgrown  larva ;  d,  anal  segment  of  f uU-grown 

larva ;  «,  cocoon ;  /,  adult.    (Original.) 


Explanation  to  Plats  IV.— Continued. 

Fio.  2.—Corvthuca  areuata,  adult  (Original.) 
Fig  Z.—OoryOiuea  areuata,  eggs  and  immature  in- 
dividual. (OriginaL) 
na.i.—LitkoceUetit  hamMdrvadiOa  ,•  a,BiBa;  h» 
young  larva;  c^full-growa  flat-form  larva;  4» 
head  of  same, enlarge ;  «,antenna  of  same, en- 
larged ;  /,  round-form  larva  fhrai  above ;  g,  same 
from  below;  fc,  head  of  same,  enlarged ;  i, an- 
tenna of  same,  enlarged ;  k^  maxilla  and  palpus 
of  same,  enlarged;  C,  labium,  labial  palpi,  and 
spinnerets  of  same;  in^pupa;  ajSide  view  ot 
pupal  crest;  o,frontviewof  ssme;  p,coeoen;  f, 
moth.    (OriginaL) 

Explanation  to  Plati  ▼. 

Fio.  1.— JZetinfa  oomttoekiana,  larva,  pupa,  adult, 

and  work.    (Original.) 
Via,2.''IMini»fruMirana,  larva,  pupa, adult i^ 

work.    (OriginaL) 
Fig.  Z.—Lebia  grandit^  enlarged  and  natural  slaa. 

(OriginaL) 
FIG.4.— i<^yrMtr«flfi«<pf.    (OriginaL) 
ViQ.S.—LacknofUmm/arcta,    (Original.) 
ViQ.9.—atUtkia  pinifoMXa,  larva,  pupa,  adul^ 

aadworiL    (OriginaL) 

Explanation  to  Plati  VI. 

Tio.l.—OylatformieaHut.    (OriginaL) 
Fia.2.-JPpiciwrw<m&ri«i«ta.    (Original.) 
Fia8.— Otonehorifinettafli.    (OriginaL) 
Tso.i.Sibtmia  HUaria,  larv%  adult  cf  and  9. 

(OriginaL) 
Tio,  5.— Diplotit  rwintcote,  spocimena  of  work, 

adult  wing  enlarged,  cf  and  9  antennae. 
Fig.  i.—Agonionwrus  mali,  and  enlarged  antennal 

flagellum.    (OriginaL) 


Digiti 


zed  by  Google 


Beport  of  Entomologist  of  Departm(>nt  of  Agricultare,  1879, 


PLATE  I. 


Fig.  1. 


Fig.  2. 
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Fig.  3. 
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PLATE  II. 


Fig.  1. 


Fig.  2. 
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PLATE  V. 


Fig,  5. 


Fig.  6. 


.oogle 


Digiti 


zed  by  Google 


Report  of  Entomologist  of  Department  of  Af^ricultare,  1^79. 


PLATE  VI. 


Fig.  a. 
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COTTON  INSECTS. 


[Tlie  edition  of  the  Eeport  upon  Cotton  Insects  publislied  by  this  de- 
partment being  too  small  to  supply  the  demand,  we  give  here  a  rSsumi 
of  the  more  important  chapters.] 

THE  COTTON- WOEM. 

{Aletia  argillacea  Iliibncr.) 
Order  Lepidoptera;  family  Noctuidae. 

NOMENCLATURE. 

In  glancing  over  the  literature  on  the  insect  under  consideration  we 
ftnd  that  it  is  known  by  various  popular  titles.  The  "  Chenille^  is  a 
name  which  still  holds  in  many  parts  of  the  South.  It  was  originally 
mtrodnced  by  the  French  planters  emigrating  from  Martinique  and 
other  French  West  Indies  to  Georgia  in  1801-1802,  and  also  by  the 
lYench  settlers  of  Louisiana.  Although  literally  signifying  nothing  but 
caUrpillar^  it  has  come  to  be  applied  to  this  insect  distinctively,  as  the 
caterpillar  par  excellence.  The  "  army- worm '^  is  a  title  which  has  often 
been  applied  to  this  insect,  but  is  one  which  should  be  avoided  on  ac- 
count of  the  danger  of  confounding  it  with  the  army-worm  of  the  North. 

In  order  to  avoid  this  danger  many  have  called  it  the  "cotton  army- 
wonn.'^  Mr.  Glover  has  given  his  sanction  to  this  name  in  the  Depart- 
ment of  Agriculture  reports.  It  has  also  been  called  by  many  writers 
"the  cotton-caterpillar,''  a  name  sufficiently  distinctive.  By  many  it  is 
known  by  the  simple  term  "the  caterpillar"  in  contradistinction  to  "the 
▼orm''  as  commonly  applied  to  the  boll- worm.  By  others,  and  these 
are  by  far  the  majority,  it  is  termed  "the  cotton- worm."  This  latter 
name  we  have  adopted  as  being  the  shortest,  simplest)  and  best  adapted 
for  a  popular  name.  The  moth  has  generally  been  called  the  "cotton- 
fly"  or  "cotton-moth"  or  "cotton-worm-moth^" 

As  to  the  scientific  name  of  this  insect  there  is  some  doubt.  The 
species  was  described  in  1827  by  Thomas  Say  as  Noctua  (vylina;  and  it 
▼as  long  known  under  that  name.  In  1874  Mr.  A.  E.  Grote  discovered 
that  an  insect,  which  he  believes  to  be  our  cotton- worm-moth,  was  fig- 
ured and  described  by  Hiibuer  in  1822  under  the  name  of  Aletia  argillacea. 
The  latter  name  is  the  one  which  is  now  in  general  use. 

PAST  HISTORY. 

The  cotton-worm  is  probably  indigenous  to  South  America,  and  is  an 
introduced  insect^  in  the  United  States.  The  first  appearance  of  it  in 
this  country  now  on  record  was  in  1793.  This  was  followed  by  an  ex- 
tremely disastrous  invasion  in  1804.  From  1804  to  the  present  day  there 
has  never  been  a  season  in  which  the  cotton- worm  has  not  done  more 
or  less  damage  in  some  part  of  the  cotton  States.  Among  the  years  in 
which  this  insect  has  been  most  destructive  were  1804, 1814, 1825, 1844, 
1846, 186C,  1867, 1868, 1872, 1873,  and  1876. 
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STATISTICS  OF  LOSSES. 


Tlie  following  table  presents  the  estimated  losses  from  the  ravages  of 
the  cotton-caterpillar.  The  percentage  estimates  are  taken  from  the 
answers  of  correspondents,  and  the  actual  loss  readily  obtained  jBrom  the 
known  average  value  of  the  crop : 


Percentagei  of  lost  tor 
worst  yean. 

1^ 

1. 

1 

I 

•5 

4 
1 

South  Carollaa. .' ...»» 

5 

16.5 
24 
17.8 
17 
20 
28 

8 

5 

224,500 
474,600 
49,700 
536,700 
706,000 
438, 700 
525,000 
847,000 
147,000 

,225 

,422 
,000 
,790 

1.  ,070 
f  f,  740 

1'  \  125 

:  ,700 

,865 

$560,000 

GeorgiA ---. 

25.1 

15 

8, 912,  000 

Florida     

600,000 

Alabama 

25.2 
24 

12.5 
15 

4,  789,  000 

KiBsiMippi 

6, 150,  000 

liOniffiana ,  .......................f^T...T 

4, 4«7,  000 

T^xaA .............>-r«... 

85 

20 

7, 406, 000 

ArkaDsas  ................................ 

1,880,000 

418,000 

Total.... 

17.2 

8,449,200 

'    .,497 

29, 7U,  000 

The  terms  "highest  and  "lowest,^  in  the  columns  de.oted  to  per- 
centage of  loss,  do  not  refer  to  the  greatest  amount  of  injury,  or  the  re- 
verse, inflicted  in  individual  localities,  but  to  a  general  average  for  the 
principal  counties  of  heaviest  production  on  the  one  hand,  on  the  average 
for  the  remainder  of  the  State  on  the  other.  The  average  for  the  State 
as  a  whole  appears  in  the  third  column. 

The  result  shows  a  possible  loss  of  $30,000^000  in  years  of  general 
prevalence  of  the  worm,  and  as  these  visitations  are  becoming  more 
frequent,  it  is  probable  that  the  real  losses  from  the  cotton-caterpillar 
are  equivalent  to  an  average  of  $15,000,000  to  $20,000,000  annually  for 
the  entire  period  since  the  war.  There  is  much  evidence  also  to  show 
that  the  losses  were  equally  disastrous  prior  to  1861. 

It  should  be  stated  that  the  Indian  Territory,  Virginia,  and  some  other 
States,  produce  a  small  amount  of  cotton ;  which,  with  the  productions 
of  North  Carolina,  are  not  included  in  the  above  figures.  It  should  also 
be  borne  in  mind  that  while  the  quantities  are  assumed  as  State  aver- 
ages for  the  period  since  the  war,  they  are  approximately  connect,  suffi- 
ciently so  for  the  purposes  of  this  exposition. 

Fifty  dollars  has  been  assumed  as  the  price  of  a  bale  of  cotton,  though 
an  average  of  fourteen  years  would  raise  these  figures  considerably. 
The  plantation  prices,  from  1865  to  1870,  ranged  from  40  cents  per  pound 
down  to  12  cents ;  or,  per  bale,  from  $180  to  $60 ;  and  cotton  is  now  sold 
upon  the  plantation  at  $40.  Our  estimate,  therefore,  of  $50  per  bale, 
is  only  an  average  for  the  last  eight  years. 

Of  course  the  licrcentage  of  loss  cannot  be  demonstrated  beyond  pos- 
sibility of  cavil ;  the  aim  has  been  to  make  it  too  low,  rather  than  a  pos- 
sible exaggeration. 

HABITS  AND  NATURAL  HISTORY. 

The  egg. — In  this  stage  of  its  existence  the  cotton-worm  is  known 
to  but  few  people,  both  its  color  and  size  shielding  it  from  the  observa- 
tion of  untrained  eyes.    Every  cotton  planter  should,  however,  not  only 
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become  familiar  with  the  appearance  of  the  egg  but  know  just  where  to 
look  for  it.  With  this  knowledge  time  may  be  gained,  the  loss  of  which 
in  the  application  of  remedies  may  result  disastrously.  As  it  is  now, 
the  worms  are  rarely  observed  until  nearly  full-grown,  and  then  but 
Uttle  time  remains  for  the  protection  of  the  crop. 

The  egg  is  circular,  much  flattened,  and  ribbed;  its  greatest  diameter 
is  a  little  more  than  one-fortieth  of  an  inch  (.685™"");  its  form  is  shown 
in  Plate  IX,  Fig.  1.  When  first  laid  the  egg  is  of  a  beautiful  bluish- 
green  color;  this  changes  to  a  diity  white  before  it  hatches. 

Owing  to  the  fsict  that  the  tender  foliage  at  the  top  of  the  plant  is 
first  destroyed  by  the  cotton- worm,  it  is  generally  believed  by  planters 
that  the  greater  number,  if  not  all,  the  eggs  are  laid  upon  that  part  of 
the  plant.  This  belief  gave  rise  to  the  practice  which  has  been  carried  • 
on  in  some  localities,  of  cutting  off  and  destroying  the  terminal  shoots 
of  the  plant;  the  planters  thinking  that  in  this  way  the  eggs  would  be 
destroyed  and  the  crop  saved.  This  idea  I  found  to  be  an  erroneous  one. 
Rarely  eggs  may  be  found  on  any  part  of  the  plant  above  ground,  but 
almost  invariably  they  are  deposited  on  the  lower  surface  of  the  larger 
leaves,  and  by  far  the  greater  number  of  them  are  to  be  found  on  the 
middle  third  of  the  plant    (Plate  VU,  fig.  1.) 

The  eggs  are  deposited  singly,  and  I  rarely  found  more  than  four  or 
five  upon  a  single  leaf,  even  when  the  moths  wei*e  most  abundant  j  still 
they  sometimes  occur  in  greater  numbers.  The  duration  of  the  msect 
in  this  state  varies  greatly,  depending  upon  the  season.  During  the 
warmer  part  of  the  summer  months  the  eggs  hatch  in  little  more  than 
two  days  after  thfey  are  deposited,  but  in  ^e  autimin  they  may  remain 
nearly  a  week  before  the  larvae  issue. 

The  labva. — Some  time  before  the  larva  issues,  it  can  be  seen  through 
the  transparent  shell  of  the  eggy  the  eyes,  mandibles,  and  Y-shaped 
suture  separating  theepicranium&om  the  clypeus  being  especially  promi- 
nent. A  few  hours  later,  after  repeated  efforts,  which  are  plainly  visible 
with  a  microscope,  the  larva  succeeds  in  brealdng  a  hole  through  one 
side  of  the  shell,  and  it  soon  eats  its  way  out.  Occasionally  the  larva, 
as  soon  as  it  emerges,  eats  a  portion  of  the  egg-shell;  usually,  however, 
the  shell  is  left  undisturbed. 

The  newly-hatched  larva  is  of  a  very  pale-green  color,  or  white  with 
a  faint  tinge  of  green ;  the  head  is  paie  yellow,  with  no  trace  of  the  black 
piliferous  spots  which  are  so  conspicuous  in  the  later  stages ;  the  ocelli 
are  black ;  the  piliferous  spots  of  the  body  are  at  first  quite  indistinct, 
hut  soon  become  more  prominent;  the  thoracic  legs  and  the  third  ana 
fourth  pairs  of  abdominal  legs  are  very  long ;  the  first  and  second  pairs 
of  abdominal  legs  are  mere  fiibercles. 

The  young  larva  usually  remains  on  the  lower  surface  of  the  leaf  upon 
which  the  egg  was  deposited,  feeding  upon  the  more  tender  portions  and 
leaving  the  upper  cuticle  unbroken.  Sometimes,  however,  small  larvae, 
which  evidently  have  been  hatched  recently,  are  found  on  leaves  where 
no  signs  of  egg-shells  can  be  detected,  while  shells  but  no  larvae  are 
found  on  larger  leaves  just  below  these.  Yet  I  believe  that  the  larvae 
always  feed  a  little  before  leaving  the  leaf  on  which  they  were  bom. 
The  young  larva  does  not  eat  entirely  through  the  leaf  until  it  is  nearly 
two  days  old,  and  often  not  until  the  fourth  day  after  it  leaves  the  egg. 
Thus  the  earliest  indication  of  the  presence  of  the  worms  is  numerous, 
small,  semi-transparent  spots  upon  the  larger  leaves.  The  smallest  lar- 
vae which  I  found  eating  through  a  leaf  in  the  field  measured  fix)m 
five-sixteenths  to  three-eighths  inch  in  length  (8""  to  O-S*"").  In  con- 
finement the  newly-hatch^  larvae  eat  the  upi)er  surface  or  lower  surface 
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of  the  leaf  according  as  they  happen  to  be  on  one  side  or  the  other,  but 
do  not  perforate  the  leaf  till  two  to  four  days  old.  The  injury  done  to 
the  cotton  <luring  this  early  i)art  of  the  life  of  the  larv^ae  is  inconsiderable. 

Observations  made  in  the  field  during  the  month  of  August  indicate 
that,  as  a  rule,  this  insect  lives  at  that  season  thirteen  days  as  a  larva, 
before  webbing  up,  and  remains  as  a  larva  one  day  after  this,  before 
changing  to  a  pupa.  Occasionally  two  days  elapse  between  the  web- 
bing up  and  the  change  to  pupa.  Specimens  which  were  kept  in  breed- 
ing-cages in  my  office  remained  eighteen  days  in  the  larval  state.  This 
unusually  long  time  was  probably  due  to  the  fact  that  the  temperature 
of  the  room  in  which  they  were  kept  was  much  lower  than  that  in  the 
cotton-fields.  Specimens  bred  by  Professor  Glover  under  similar  circom- 
•  stances  passed  twenty  days  before  webbing  up.* 

The  larva  sheds  its  skin  five  times  during  the  period  of  its  growth. 
The  individuals  which  I  bred  molted  at  regular  intervals  of  three  days« 
the  first  molt  being  made  when  the  larvae  were  three  days  old.  At 
this  molt  neady  all  the  larvae  ate  their  shed  skins.  During  the  first 
stage  the  head  of  the  larva  is  marked  only  by  the  six  black  eyes  on  either 
side.  After  the  first  molt  the  conspicuous  black  spots  on  the  head 
appear.  When  six  days  old  the  larvae  molted  the  second  time,  and 
when  nine  days  old  the  third  molt  occurred.  At  this  molt  the  larvae 
began  to  vary  in  color;  some  becoming  striped  with  black  and  others 
remaining  green.  On  the  twelfth  day  tJie  fourth  molt  occurred,  and 
the  fifth  molt  on  the  fifteenth  day.  Three  days  later  the  larvae  webbed 
up.  When  full  grown  the  larva  measures  one  and  five-eighths  inches 
in  length.  A  detailed  description  of  the  fidl-grown  larva  is  appended 
to  this  section. 

•  The  variation  in  color  inferred  to  above  is  quite  interesting ;  no  expla- 
nation of  it  has  been  discovered.  I  found  by  experiment  that  the  dis- 
tinction is  not  a  sexual  one,  as  moths  of  each  sex  were  bred  from  each 
kind  of  larvae.  General  observations,  that  is,  those  made  without  abso- 
lutely counting  the  individuals  of  each  color,  show  that  there  are  no 
dark  larvae  in  either  the  first  or  second  broods.  About  one-fourth,  or 
less,  of  the  third  brood  are  striped  with  black.  About  one-hal^  or 
slightly  more,  of  the  fourth  brood  are  dark,  many  of  them  being  almost 
entirely  black ;  while  nearly  all  of  the  fifth  brood,  "  third  crop^  of  the 
planters,  are  black  or  very  darkly  striped. 

After  the  larvae  become  large  enough  to  eat  through  the  leaves,  or,  in 
the  language  of  the  planter,  "to  rag  the  cotton,''  they  move  to  the  top  of 
the  plant  and  destroy  the  tender  terminal  foliage  5  thus  the  earliest  indi- 
cation usually  observed  of  the  presence  of  the  worms  is  the  "ragging'' 
of  the  tops  of  the  plants.  As  already  stated,  this  has  led  to  the  practice 
of  "  topping"  the  cotton. 

In  feeding,  the  worms  rest  upon  either  the  upper  or  lower  surface  of 
the  leaf,  but  more  frequently  upon  the  latter.  They  eat  most  early  in 
the  morning  and  late  in  the  evening.  As  we  have  frequently  observed 
with  other  caterpillars,  the  cotton-worm  may  often  be  seen  resting  upon 
some  portion  of  the  plant,  supporting  itself  by  its  prolegs  and  swinging 
the  anterior  part  of  its  body  l^om  side  to  side  as  if  fanning  itself.  The 
larva  has  another  interesting  habit.  When  touched  or  otherwise  fright- 
ened, or  sometimes  when  it  wishes  to  move  to  another  part  of  the  plant, 
it  suddenly  throws  itsdf  by  a  jerking  motion  into  the  air.  I  have  care- 
fully studied  this  mode  of  jumping.  It  is  as  follows :  The  larva  oiings 
to  its  support  by  its  three  posterior  pairs  of  prolegs  5  it  swings  the  an- 

*  Agrioaltaral  Report,  1855,  p.  75. 
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toior  part  of  its  body  to  one  side,  and  then,  rapidly  moving  it  to  the  other, 
lets  go  at  the  proper  moment ;  the  momentum  of  the  anterior  part  of  the 
body  is  sufficient  to  carry  the  whole  body  some  distance.  In  this  way  a 
larva  can  jump  two  feet  in  a  horizontal  direction.  They  will  often  spring 
from  the  highest  part  of  the  cotton  plant  and  fall  to  the  ground.  On 
one  occasion  (August  26)  I  was  in  a  field  where  the  plants  were  nearly 
stripped  of  their  leaves  at  the  top ;  the  l^tvste  were  moving  to  the  lower 
leaves.  I  saw  none  crawling  down  the  stalks.  All,  so  fiuc  as  observed, 
performed  the  journey  by  jumping.  They  rarely  foil  to  alight  upon  their 
feet  and  cling  to  the  object  touched.  Not  one  in  fifty  strikes  one  leaf 
snd  falla  to  another  before  getting  hold  with  the  hooks  with  which  the 
prolegs  are  ftimished.  Many,  springing  too  far  from  the  plant,  would 
touch  no  leaf  and  thus  fall  to  the  ground.  I  have  been  unable  to  find 
«ny  silk  connecting  the  larva  with  the  object  from  which  it  springs ;  and 
I  am  of  the  opinion  that  in  jumping  it  does  not  spin  a  thread. 

I  did  not  observe  a  single  instance  of  systematic  marching,  as  is  indi- 
eated  by  the  popular  name  army-worm,  which  has  been  so  generally 
applied  to  this  species.  I  saw  on  several  occasions  immense  numbers 
(^  the  larvae  on  the  ground,  crawling  in  all  directions  in  search  of  food 
or  places  in  which  to  transform.  And  on  one  occasion  I  saw  myriads 
of  the  worms  of  dift'erent  sizes  crawling  in  all  directions  over  the  ground, 
when  there  was  plenty  of  food  and  places  in  which  to  transform  on  the 
plants,  as  not  more  than  one-third  of  the  foliage  had  been  eaten.  This 
was  the  time  when  I  observed  so  many  larvae  springing  from  the  stripped 
upper  i>ortion8  of  the  plant  to  the  leaves  below ;  perhaps  most  of  the 
worms  on  the  ground  were  those  which,  in  jumping,  had  failed  to  alight 
on  the  lower  leaves.  I  visited  the  field  at  night  to  ascertain  if  the  march-^ 
ing  was  kept  up  at  that  time.  I  found  none  crawling  over  the  ground, 
and  nearly  all  those  on  the  plants  were  perfectly  at  rest. 

When  the  larvae  are  feeding  on  the  cotton  in  great  numbers  there 
arises  a  peculiar  sweetish  odor,  which,  although  not  easy  to  describe, 
is  very  characteristic.  This  odor,  I  supposed,  proceeded  from  the  excre- 
ment of  the  larvae;  but  Mr.  Trelease  is  of  the  opinion  that  it  is  **due 
partially  to  the  crushing  of  the  leaves  by  so  many  mandibles."  In  any 
case  this  odor  is  perceptible  only  when  the  larvae  are  present  in  great 
numbers.  The  fact  that  many  planters  say  that  they  can  smell  the 
worms  sooner  than  they  can  find  them  otherwise  is  very  strong  evidence 
of  the  lack  of  proper  knowledge  of  the  habits  of  this  species. 

Although,  as  a  rule,  the  cotton-worm  feeds  only  on  the  leaves  of  the 
cotton  plant,  it  is  occasionally  found  lying  within  the  open  flowers  feed- 
ing upon  the  stamens.  It  also  frequently  destroys  the  buds  and  small 
bolls.  This  is  the  case  when  the  plant  is  stripped  of  its  foliage.  I  have 
also  seen  many  buds  and  bolls  destroyed  when  the  foliage  on  the  lower 
third  of  the  plants  was  eaten  but  little.  When  a  cotton-worm  destroys 
a  boll,  it  does  not,  like  the  boll-worm,  merely  eat  out  its  contents,  but 
often  eats  the  greater  part  of  the  pod  also. 

From  what  has  been  learned  respecting  the  time  required  for  the  fuU 
development  of  the  larva,  and  the  small  amount  of  injury  done  during 
its  early  stages,  it  can  be  seen  that  the  accounts  which  are  often  heard 
respecting  the  short  time  which  elapses  from  the  first  appearance  of  the 
worms  to  the  complete  destruction  of  the  crop  are  founded  on  an  error. 
We  have  heard  many  accounts  of  instances  where  fields  had  been 
attacked  by  cotton-worms  and  destroyed  within  three  days!  If  by 
"first  appearance"  one  understands  the  earUest  time  at  which  a  brood 
of  cotton-worms  has  been  developed  of  suflScient  size,  both  as  to  indi- 
viduals and  numbers,  to  be  easily  seen,  these  accounts  will  not  convey 
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wrong  impression.  For  example,  a  planter  informed  the  writer,  in 
reply  to  questions  respecting  a  certain  field,  that  the  worms  first  ai)[>eared 
in  it  three  days  previous.  It  was  a  field  adjoining  his  residence,  thi'ough 
which  he  passed  every  day,  and  was  one  to  which,  as  he  informed  me,  he 
had  paid  special  attention.  On  visiting  the  field  I  found  it  verj^  badly 
infested  with  cotton- worms  which  were  then  ttco-thirdsgrown^  and  heuce 
must  have  been  much  more  than  three  days  old. 

Although  observers  may  fall  into  error  respecting  the  time  required 
for  the  devastation  of  a  field  of  cotton  by  this  pest,  exaggemtion  is 
hardly  possible  respecting  the  completeness  of  the  destruction  which 
sometimes  occurs.  We  have  rei)eatedly  seen  places  in  which  the  plants 
were  so  completely  stripped  of  their  foliage  that  there  were  not  left  as 
many  uneaten  leaves  as  there  were  stalks,  a  few  dried  and  brown  leaves 
on  the  lower  part  of  the  plants  being  the  only  semblance  of  foliage  left 
on  what,  ten  days  previous,  was  a  beautiful  green  field.  In  cases  of 
this  kind,  not  only  are  all  the  green  leaves  eaten,  but  the  young  bolls 
are  also  destroyed,  and  often  the  bark  is  gnawed  from  the  small  branches. 

The  stopping  of  the  growth  of  the  plant  is  not  the  only  loss  which  the 
destruction  of  the  foliage  entails.  Open  cotton  is  frequently  injured  by 
the  dropping  of  the  excrement  of  the  larvae  ux)on  it.  Much  injury  also 
results  from  the  premature  opening  of  the  bolls,  caused  by  the  destruc- 
tion of  the  foliage.  Not  only  is  such  cotton  of  inferior  quality,  but  when, 
in  addition  to  the  fxdly-developed  bolls,  many  immature  ones  are  made 
to  open,  it  is  often  impossible  for  the  planters  to  pick  the  cotton  before 
much  of  it  falls  out  upon  the  ground  and  is  thus  seriously  damaged. 
Immense  losses  sometimes  occur  in  this  way,  when  wind  and  rain  closely 
Jfollow  the  destruction  of  the  foliage  by  the  worms. 

On  the  other  hand,  in  some  parts  of  the  cotton  belt — ^notably  the  more 
northern  sections — ^the  advent  of  the  cotton-worm  is  not  dreaded.  It 
rarely  reaches  these  regions  till  late  in  the  season,  and  then  the  planters 
consider  the  destruction  of  the  foliage  a  benefit  rather  than  otherwise, 
as  in  this  way  the  maturity  of  young  bolls,  which  would  otherwise  be 
destroyed  by  frost,  is  hastened.  Sometimes,  even  in  southern  portions 
of  the  cotton  belt,  in  localities  where  the  plant  grows  very  rank  if  the 
worms  do  not  appear  early,  the  destruction  of  the  leaves  late  in  the  sea- 
son is  regarded  as  a  source  of  profit. 

No  well  authenticated  instance  is  recorded  of  the  cotton -worm  feed- 
ing upon  any  plant  except  cotton.*  Many  experiments  were  tried  to 
induce  them  to  feed  upon  other  plants,  all  resulting  negatively.  Even 
when  the  larvae  were  placed  upon  plants  closely  allied  to  cotton  they 
starved.  Still  there  is  reason  to  believe,  as  will  be  shown  later,  that 
another  food-plant  exists  in  Wisconsin  at  least. 

When  full  grown,  the  larva  folds  one  edge  of  a  leaf  over  its  body  iand 
fastens  it  down  with  yellowish  silk.  (Plate  VII,  fig.  7.)  It  then  spins 
a  delicate  cocoon  about  itself.  At  times,  when  the  cotton-worms  are 
very  numerous,  it  frequently  occurs  that  the  foliage  is  so  badly  eaten 
that  it  is  with  difficulty  that  the  worms  find  a  leaf  in  which  to  web  up. 
Their  endeavors  to  conceal  their  bodies  before  pupating  are  at  such 
times  very  amusing.  The  merest  fragment  of  a  leaf  is  called  into  service  5 
and  frequently  very  vigorous  struggles  ensue  between  rivals  endeavor- 
ing to  secure  the  same  place.  Often,  too,  the  tiouble  of  the  successful 
competitor  does  not  end  with  his  webbing  up.    Other  larvae  not  yet 

•p.  Winfree,  De  Bow's  Reriew,  iv,  251  (1847).  says:  "In  the  West  Indies  they  feed 
promiscuously  on  the  leaves  of  a  plant  there  called  the  salve-bnsh  ;  this  plant  grows 
about  the  height  and  its  leaves  are  a  cood  deal  like  i»he  mullein  of  this  country,  haviog 
a  whitish  color  and  a  soft  velvety  feeliug. 
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Mlj  grown,  finding  this  remnant  of  a  leaf,  devour  it,  exposing  tfare  piipa, 
which  either  falls  to  the  ground  or  hangs  suspended  by  some  of  the 
dlk^i  fiber  which  happens  to  be  attached  to  the  uneaten  frame- work  of 
the  lea£  A  detailed  description  of  the  larvae  is  appended.  This  will 
aerve  to  distinguish  the  cotton- worm  from  other  larvae  which  are  some- 
times mistaken  for  it. 

Aletia  aroillaoea,  HUbuor. 

Full-grown  larva. 

Lciigui,  If  inches  (41"«').  Color,  light-green,  striped  with  white  and  black,  and 
^tcea  with  black  and  yellow;  in  many  individuals,  especially  tbose  of  tbe  eai'lier 
broods,  the  hlack  stripes  are  wanting.  Head,  ochre-yellow,  with  thirty  black  spots, 
from  each  of  which  arises  a  short,  stiff,  black  hair  (13  a).  Body,  light-greeo,  with 
doEsaL  line;  two  snbdorsal  lines,  and  lateral  line  white,  and  with  nnnierons  intensely 
black  piliferous  spots.  The  more  conspicuous  of  these  spots  are  arranged  as  follows: 
Eight  Torming  two  transverse  rows  of  four  each  on  the  dorsal  part  or  the  first  body 
ttgment  (prothorax);  a  simple  transverse  row  of  four  on  each  of  the  two  following 
segments  (in  these  two  rows  the  inner  spots  are  much  smaller  than  the  outer  ones); 
on  eaoh  of  the  eight  following  segments  (first  to  eighth  abdominal),  four  spots,  form- 
ing the  angles  of  a  square;  a  row  of  spots  on  the  lower  subdorsal  line,  one  6})ot  on 
each  segment;  helow  these,  three  spots,  forming  a  triangle.  In  the  green  varieties, 
tbe  piliferous  spots  are  snrronnded  with  white,  and  are  thus  rendered  more  conspion- 
oas ;  •piracies  olack.  Usually  a  row  of  indistinct  yellow  spots  upon  and  above  the 
apper  anbdorsal  line.  All  legs  pale-green;  claws  of  thoracic  legs  black;  first  pair  of 
abdotDinal  legsrudimentary:  second  pair  half  as  large  as  third  pair.  The  distribution 
of  black  varies  gi-oatly  in  different  specimens.  In  some  there  are  no  black  stripes,  this 
color  being  almost  entirely  absent,  except  in  the  piliferous  spots  described  above ;  in 
other  8f>eounens  all  that  part  of  the  body  above  the  lateral  line,  excepting  the  dorsal 
and  sabdorsal  lines,  is  black.  The  following  grades  between  these  two  extremes  may 
be  found : 

.  c  Dorsal  line  bordered  on  each  side  with  black;  varies  in  width  in  different  speci- 
mens, ^m  those  in  which  it  is  a  mere  line  to  those  in  which  the  entire  space  between 
the  dorsal  line  and  the  upper  snbdorsal  line  is  black. 

h,  Similar  to  variety  a,  except  that  the  space  between  the  subdorsal  lines  is  also 
black. 

c.  Similar  to  variety  ft,  except  that  the  space  between  the  lateral  line  and  the  lower 
■nbdoTsal  line  is  more  or  less  black.  Antennae  three  jointed,  basal  joint  largo,  fleshy; 
tec<md  joint  about  one-third  the  length  of  first  joint,  and  often  not  visible,  being  with- 
drawn into  first  joint;  third  joint  equal  in  length  to  the  first  and  of  a  brown  color. 
This  joint  bears  at  its  outer  extremity  three  conical  tubercles,  one  of  which  is  large, 
appearing  like  a  subjoint,  and  bearing  a  small  tubercle ;  mandibles  strong,  pale,  with 
ta^  edges  and  teeth  black;  teeth,  four,  rather  dull. 

The  pupa. — After  the  larva  has  formed  its  cocoon  within  a  folded 
leaf,  its  body  shortens  and  increases  in  diameter,  assuming  a  somewhat 
fosiform  shape.  Those  parts  that  were  lightgreen  become  bluish  or  copper 
color.  After  one  or  two  days  have  elapsed  the  larva  sheds  its  skin  and 
becomes  a  pupa. 

This  is  at  first  of  a  delicate  green  color,  but  in  a  few  hours  it  changes  to 
a  chestnut-brown,  which  sometimes  becomes  so  dark  as  to  be  almost 
black.  This  change  in  color  is  attended  by  a  toughening  and  hardening 
of  the  body  walls.  Frequently  the  head,  thorax,  and  wing-sheaths  be- 
come darker  than  the  remaining  portions  of  the  body.  The  posterior 
third  of  the  fourth,  fifth,  and  sixth  abdominal  segments  is  much  lighter 
in  color  than  the  remaining  part  of  the  segments.  When  the  pupa  is 
much  contracted,  the  lighter  portion  of  each  of  these  segments  is  covered 
by  the  following  segment :  The  length  of  the  pupa  varies  from  five-eighths 
to  thirteen-sixreenths  inches  (16"""-.20""").  Its  form  is  shown  on  Plate 
VIT,  Fig.  10.  The  wing-sheaths  nearly  reach  the  fifth  abdominal  seg- 
ment. The  tip  of  the  abdomen  is  furnished  with  four  hooks.  A  short 
distance  in  front  there  are  four  other  hooks,  each  one  rising  from  a  small 
pit.  Plate  IX,  tig.  2,  represents  two  views  of  this  part  of  the  pupa,  a  the 
dorsal  view,  and  b  the  ventral  view. 
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When  a  field  is  badly  infested  with  cotton- worms  they  frequently  eat 
the  folded  leaves  containing  pupae  (Plate  VII,  figs.  8  and  0).  Occasioa- 
ally  such  pupae  remain  suspended  by  their  hooks  and  fragments  of  the 
cocoon  attached  to  the  remains  of  the  leaf  (Plate  VII,  fig.  10). 

The  duration  of  the  pupa  state  varies  greatly.  During  the  warmer 
part  of  the  summer  it  is  only  six  or  seven  days,  but  in  the  autumn  indi- 
viduals of  this  species  have  been  known  to  remain  a  month  \n  this  state. 

The  adult. — The  size  and  appearance  of  the  adult  are  represented  on 
Plate  VIL  figs.  11, 12, 13.  The  general  color  of  the  upper  surface  of  ther 
wings  and  body  is  light  brown.  The  anterior  wings  are  tinged  with 
wine-color  on  the  inner  and  middle  parts,  shading  into  a  light  olive- 
green  on  the  external  portions.  These  wings  are  marked  by  several 
wavy  transverse  lines  of  a  reddish  color,  and  by  a  black  or  ^ayish  spot 
near  the  center  of  each  wing;  outer  boraer  flringed  with  white,  with  six 
reddish  spots.  These  characters  will  serve  to  distinguish  this  insect^ 
but  a  more  detailed  description  is  appended  to  this  section. 

Unlike  the  larva,  the  adult  Aletia  argUlacea  is  not  confined  to  a  single 
article  of  food,  the  moths  feeding  upon  sweets  of  many  kinds.  Although 
nectar  forms  a  considerable  part  of  this  food,  the  moths  seldom  visit 
flowers  for  this  substance.  A  few  plants  possess  nectar  glands  in  addi- 
tion to  those  of  the  flowers,  and  it  is  from  such  plants  that  these  moths 
obtain  nectar.  The  cotton  plant  is  one  of  this  number,  each  leaf  being 
furnished  with  from  one  to  uiiee  nectar-secreting  glands.  Usually  there 
is  but  one  of  these,  which  is  situated  on  the  lower  surface  of  the  main 
rib,  near  the  petiole  (Plate  VII,  fig.  14) ;  occasionally  leaves  can  be  found 
in  which  each  of  the  three  larger  ribs  is  furnished  with  a  gland.  This 
gland  appears  to  the  naked  eye  as  a  swelling  of  the  rib,  in  the 
center  of  which  is  a  depression  containing  usually  a  drop  of  clear,  some- 
what viscid,  sweet  fluid.  When  this  fluid  is  not  consumed  by  moths, 
ants,  or  other  insects  it  will  accumulate  so  as  to  form  a  large  drop  pro- 
jecting beyond  the  walls  of  the  gland.  Other  glands,  similar  in  appear- 
ance and  function,  are  situated,  one  at  the  base  of  each  of  the  three  bracts 
forming  the  involucre  or  "  square,"  and  sometimes  also  three  additional 
glands  at  the  bottom  of  the  calyx  alternating  with  these  bracts. 

While  in  lJie  field,  during  the  suumier  of  1878, 1  became  interested  in 
these  facts,  which  I  afterwards  learned  had  been  observed  long  before 
by  Professor  Glover.  When  I  informed  Professor  Riley  of  certain  obser- 
vations that  I  had  made,  he  suggested  that  perhaps  the  cotton-moth 
also  derived  nourishment  from  these  glands.  Subsequently,  at  Bacon- 
ton,  wc,  in  company  with  Professor  Willet,  went  into  the  field  at  night 
with  dark-lantcms  to  study  this  subject.  Within  a  half  hour  from  the 
time  we  entered  the  field,  I  had  the  pleasure  of  pointing  out  to  Professor 
Riley  a  moth  in  the  act  of  sipping  nectar  from  a  gland  at  the  base  of  a 
boll ;  thus  proving  the  truth  of  his  inference.  Vfe  also  observed  moths 
feeding  at  the  heads  of  Paspalum  l<jeve^  a  common  grass  growing  as  a 
weed  in  the  cotton  fields.  Although  no  other  moths  were  observed  at 
that  time  to  feed  on  the  nectar  of  cotton,  during  the  present  season  (1879) 
many  observ^ations  have  been  made  showing  that  it  is  the  normal  habit 
of  this  insect  to  do  so.  A  few  days  after  the  discovery  of  the  moth  feed- 
^  ing  at  the  extra-floral  nectar  glands  of  the  cotton,  my  host.  Captain 
Bacon,  informed  me  that  as  ho  was  riding  home  in  the  evening  from  a 
distant  part  of  his  plantation  he  observ^ed  a  large  number  of  moths  fly- 
ing about  some  cow-pea  vines  that  were  growing  in  a  corn-field.  I  at 
once  equipped  myself  with  a  lantern  and  proceeded  to  the  corn-field.  On 
arriving  there  I  witnessed  a  remarkable  sight;  thousands  of  the  cotton- 
moths  were  about  the  pea-vines  feeding  on  the  nectar  excreted  by  a 
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series  of  glands  situated  near  the  end  of  the  peduncle  which  is  produced 
beyond  the  last  flower  or  pod.  The  moths  were  not  at  all  shy,  but  would 
remain  engrossed  in  partaking  of  their  repast  even  when  the  lantern  was 
broaght  within  a  few  inches  of  them.  In  no  instance  were  the  moths 
seen  to  visit  the  flower  of  the  pea. 

It  is  probable  that  the  cotton-moth  feeds  upon  nectar  excreted  by  many 
other  plants.  Mr.  Trelease  observed  it  feeding  at  the  ovate  glands  which 
are  situated  at  the  base  of  the  x)etiole  of  the  larger  coffee  weed  (Cassia 
occidenialis)^  at  the  glands  on  the  flower  stalks  of  the  cow-pea,  and  he 
frequently  noticed  that  when  the  moths  were  numerous  they  collected 
among  sweet-potato  vines,  where  they  api)ear  to  have  been  attracted  by 
the  nectar  secreted  by  two  small  glands  on  the  petiole  of  each  leaf,  near 
the  insertion  of  the  blade. 

The  subject  of  extra  floral  nectar  glands  is  very  interesting;  and  it  is 
one  which  has  been  studied  but  little.    The  problems  presented  by  it  are 
quite  puzzling.    In  the  case  of  the  nectar  glands  of  flowers  we  have 
organs  which,  serving  to  attract  bees  and  other  insects,  and  thus  insur- 
ing cross-fertilization,  are  veiy  usefUl  to  the  plant.    But  the  functions 
which  extra  floral  nectar  glands  perform  are  seldom  as  obvious.    In  case 
of  the  cotton  plant  these  glands  serve  to  attract  the  moths  and  thus  in- 
sure the  oviposition  of  eggs  upon  it    Thus  the  plant  upon  which  the 
fflands  are  the  most  active  will  prove  most  attractive  to  the  moths,  and 
hence  will  be  the  one  the  most  likely  to  be  infested  by  worms.    There- 
fbre,  instead  of  being  beneficial,  as  we  know  the  floral  nectar  glands  to 
be,  tiie  extra  floral  glands  seem  at  first  sight  to  be  injurious  to  the  plant. 
It  was  not  until  we  learned  that  the  small  ants,  so  abundant  in  cotton 
fields  and  which  are  attracted  to  the  plants  by  these  glands,  are  the  most 
efficient  dieck  upon  the  increase  of  cotton-worms  tiiat  we  understood 
how  beneficial  these  glands  really  are.    For,  although  the  moths,  led  by 
instinct  to  oviposit  only  upon  the  food  plant  of  their  young,  would  visit 
the  cotton  plwts  even  if  the  glands  were  not  present,  it  is  not  improb- 
able that  the  ants  are  first  attracted  to  the  plants  by  the  supply  of  nec- 
feBff  whioh  they  find  there,  and  as  this  nectar  is  secreted  by  the  very 
young  plants  the  ants  doubtless  begin  the  destruction  of  cotton- worms 
as  soon  as  they  appear.    The  statement  of  Professor  Eiley  that  <' these 
sweets  are  first  produced  when  the  plant  begins  to  flower  and  trvdt^ 
(Annual  Report  Department  of  Agriculture,  1878,  p.  215),  was  merely  a 
conjecture  which  subsequent  observations  failed  to  confirm.    In  reality, 
glands  were  found  on  some  cotyledons:  these,  however,  did  not  seem  to 
secrete  nectar  j  but  the  gland  on  the  first  leaf  begins  to  secrete  nectar 
fas  indicated  by  the  first  visits  of  ants)  about  the  time  that  the  third  or 
fourth  leaf  expands.* 

The  cotton-moth  is  not  confined  to  a  diet  of  nectar,  as  many  fruit- 
growers have  learned  to  their  cost.  Frequently  the  fig  crop  is  completely 
destroyed  in  some  sections  of  the  cotton  belt,  as  is  also  the  August  crop 
of  peaches.  The  moths  have  also  been  known  to  feed  on  apples,  grapes, 
melons,  and  the  jujube.  A  remarkable  instance  of  their  feeding  on 
melons  in  Wisconsin  was  communicated  to  Professor  Riley  last  year  by 
Dr.  P.  B.  Hoy,  of  Racine,  Wis. 

Recently,  at  my  request.  Dr.  Hoy  sent  to  this  department  a  8i>ecimen 
of  a  melon-eating  moth,  and  it  proves  to  be  without  doubt -A Zc/m  argilla- 
cm.  Dr.  Hoy's  observations  are  very  interesting,  not  merely  as  illustrat- 
ing another  mode  in  which  this  pernicious  pest  may  be  the  source  of 

•Tho  bearing  of  this  subject  of  nectar  upon  the  subject  of  the  enemies  of  the  cotton 
plant  is  so  in)i)ortant  that  we  requested  Mr.  Trelease  to  prepare  a  paper  upon  it,  which 
will  be  found  in  the  specitU  report. 
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serious  annoyance,  but  also  as  bearing  on  the  question  of  the  migratory 
powers  of  the  moth.    We  shall  have  occasion  to  refer  to  this  again. 

Although  it  appears  from  the  letter  of  Dr.  Hoy  that  the  moths  injured 
only  those  melons  which  were  cracked,  it  is  certain  that  in  the  case  of 
jQgs,  peaches,  and  grapes  the  moths  have  the  power  of  piercing  holes 
through  the  unbroken  rind  of  the  fruit,  and  thus  of  destroying  fruit  pre- 
viously uninjured.  That  a  moth  should  have  tliis  power  is  a  remarkable 
fact  As  a  rule,  butterflies  audi  moths  are  only  able  to  sip  fluid  sweets 
from  open  reservoirs,  as  the  nectaries  of  flowers,  the  organ  with  which 
this  is  done  being  sofb  and  flexible. 

While  in  the  field  Inst  year  I  careftiUy  watched  the  operation  of  pierc- 
ing the  skin  of  a  peach.  At  times  the  moth  used  the  tip  of  its  ms^lae 
as  if  it  were  trying  to'prick  a  hole  into  the  fruit  5  at  other  times  the  tip 
of  the  maxillae  was  incurved,  and  the  dorsal  surface  thus  presented  to 
the  peach  used  as  a  rasp.  A  study  of  the  structure  of  the  maxillae 
shows  how  well  adapted  they  are  for  piercing  and  rasping.  The  tip 
of  the  organ  is  well  adapted  for  piercing,  as  is  shown  by  Plate  IX, 
Fig.  3 ;  and  the  portion  immediately  preceding  the  tip  is  equally  well 
adapted  for  rasping,  being  furnished  with  numerous  spines  on  the  dor- 
sal surface.  The  ventral  surface  of  this  part  of  the  organ  is  also  pro- 
vided with  spines.  Probably  these  are  of  little  use  in  piercing  the  rind 
of  fruit,  but  doubtless  they  aid  much  in  enlarging  a  hole  when  it  is  once 
made,  and  also  iu  lacerating  the  pulp  of  fruit,  thus  setting  free  the  juice. 
Plate  IX,  Fig.  4  represents  a  cross-section  of  the  maxillae.  The  relation 
of  all  the  parts  is  well  shown,  excepting  the  arrangement  of  the  muscles 
which  are  within  the  walls  of  each  maxilla.  These  muscles  were  torn 
in  cutting  the  section,* 

There  has  been  some  discussion  respecting  the  natural  position  of  the 
moth  while  at  rest.  I  found  that  in  the  field  it  almost  invariably  ahghts 
with  its  head  down,  but  the  majority  of  specimens  which  I  saw  in  houses, 
when  resting  on  the  walls,  did  so  with  the  head  directed  upwards. 

During  the  warmer  part  of  the  season  the  moths  in  confinement  began 
to  oviposit  within  thirty-six  hours  after  emerging  from  the  pupa  state. 
During  the  autumn  the  time  varied  from  four  days  to  a  week.  The 
greater  number  of  eggs  are  laid  during  the  night.  As  already  stated, 
the  eggs  are  deposited  chiefly  on  the  lower  surface  of  the  larger  leaves 
on  the  middle  third  of  the  plant.  This  may  be  owing  to  the  fact  that 
the  moth  is  attracted  to  that  part  of  the  plant  by  the  nectar  glands 
which  are  on  the  leaves.  In  fact,  Mr.  Trelease  observed  moths  alter- 
nately sipping  nectar  from  these  glands  and  ovipositing.  During  the 
operation  the  moths  flew  from  leaf  to  leaf  an<l  from  plant  to  plant,  each 
moth  depositing  but  a  single  egg  on  a  leaf.  Still,  if  we  accept  this  as 
exi>lainin'g  why  the  moths  oviposit  on  that  part  of  the  plant,  it  is  diffi- 
cult to  say  why  more  eggs  are  not  laid  near  the  glands  on  the  involucre, 
which  the  moths  also  frequently  visit. 

The  number  of  eggs  laid  by  a  single  moth  probably  varies  from  400 
to  600.  September  11, 1  counted  the  number  of  eggs  in  the  ovaries  of 
a  female  taken  in  the  field.    There  were  400  well-developed  eggs  and 

•  As  this  report  is  written  cbiefly  for  those  who  have  Dot  made  a  special  study  of  en- 
tomology, a  tew  woi-ds  in  explanation  of  the  structure  of  the  maxillae  of  moths  wiU 
not  be  out  of  place.  In  their  simplest  form,  the  mouth  parts  of  insects  consist  of  an 
upper  lip,  an  uudcr  lip,  and  two  pairs  of  jaws  acting  horizontally  between  them.  In 
the  case  of  buttertiies  and  moths  (Lepidopiera)  the  lower  pair  of  jaws  (the  maxillae) 
is  developed  into  two  lonpf,  Hexible  organs  ;  each  of  these  has  on  one  side  a  groove, 
and  the  two  are  fastened  together  so  tnat  the  grooves  form  a  tube,  as  shown  in  the 
center  of  Fig.  4,  PI.  IX. 
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2S4  immatnre  ones.    After  that  date  1  dissected  many  females,  but 
fomid  ouly  immature  eggs. 

It  is  difficult  to  say  how  long  this  insect  exists  in  the  adult  state; 
doabtless  the  time  varies  greatly  with  the  season.  Moths  of  the  tbird 
and  fourth  broods  die  in  confinement  within  five  days  aftor  their  exclu- 
gioD  firom  the  pupa,  while,  as  we  shall  show  later,  those  of  the  last  brood 
lemaiB  alive  several  months. 

The  number  of  broods  of  this  insect  in  a  single  season  is  also  some- 
what difficult  to  detennine.  For  not  only  does  the  earliest  brood  ap- 
pear at  different  times  in  different  sections  of  the  cotton  belt,  but  in  the 
same  locality  different  individuals  of  the  first  brood  were  found  to  vary 
in  age  nearly  two  weeks.  As  a  result  of  this  variation  during  the  latter 
part  of  the  season,  examples  of  all  stages  were  found  at  the  same  time 
in  the  same  field.  Still  a  large  proi)ortion  of  the  cotton-worms  in  a 
given  locality  undergo  their  transformations  at  nearly  the  same  time;  so 
tiiat  broods  sufficiently  well  marked  for  our  puri>ose  have  been  ob- 
served. And  we  conclude  that  in  those  sections  in  which  we  believe  the 
moth  to  hibernate,  there  are  each  year  at  least  six  broods.  By.  the  Ist 
of  September  of  the  present  year  (1879)  larvae  of  the  fifth  brood  (third 
crop)  were  ap]»earing  in  considerable  numbers  in  Central  Alabamsk 
Moths  bred  from  specimens  of  this  brood  which  were  sent  to  this  de- 
partment began  to  oviposit  October  10,  and  October  15  larvae  of  the 
sixth  brood  began  to  appear.  It  is  probable  that  the  sixth  brood  ap- 
peared at  an  earlier  date  in  Alabama,  the  development  of  the  speci- 
mens in  my  breeding-cages  being  retarded  by  the  low  temperature  of 
the  room  in  which  they  were  kei)t. 

One  of  the  most  remarkable  things  in  the  natural  history  of  this  in- 
sect is  the  power  of  flight  which  the  moth  possesses.  There  is  no  rea- 
son to  believe  that  the  species  can  survive  the  winter  north  of  the  cotton 
belt;  still,  the  moths  have  been  repeatedly  taken  far  north  of  the  limit 
of  potton  culture ;  we  are,  therefore,  forced  to  conclude  that  these  moths 
have  flown,  aided  perhaps  by  winds,  from  some  portion  of  the  cotton 
belt  to  where  tliey  were  found ;  or  that  they  are  the  descendents  of  such 
moths.  Dr.  Packard  has  taken  the  moth  on  Coney  Island  and  in  Salem 
Harbor.  Mr.  Edward  Burgess  states  that  it  flew  aboard  his  yacht  in 
Boston  Bay,  Septeml)er  9,  1873.  Mr.  Grote  informs  me  that  it  has  oc- 
curred at  Buffalo  in  September  and  October,  and  that  he  has  heard  of 
it  at  Chicago,  Detroit,  London,  Out.,  Albany,  and  New  York.  Profes- 
sor Riley  rej)ort8  it  from  Chicago,  'i'he  letter  of  Mr.  P.  R.  Uoy,  already 
quoted,  shows  that  it  has  occurred  at  Racine,  Wis,  in  the  autumn, 
repeatedly,  in  great  numbers.  And  one  unbattered  s])ecimen  was  taken 
at  Ithaca,  N.  Y.,  in  the  fall  of  1879.  It  will  be  noted  that,  in  all  the  in- 
stances in  which  the  date  of  the  occun  euce  of  the  moths  in  these  north- 
ern localities  is  given,  they  were  found  only  in  the  autumn.  This  confirms 
the  conclusion  that  the  moths  cannot  endure  a  northern  winter,  and 
that  their  presence  in  the  Northern  States  is  dependent  on  migrations 
from  the  South. 

That  the  moths  found  in  the  North  may  be,  in  some  instances,  simply 
the  descendants  of  moths  that  have  migrated  from  the  South,  and  that 
this  8i)ecies  has  a  Northern  food-plant,  is  iudic:it<>d  by  the  fact  that  many 
of  the  specimens  taken  were  in  a  fresh  condition  when  found.  I  was 
le<l  by  this  fact  to  endeavor  to  ascertain  if  the  larva  had  ever  been  found 
in  the  North.  As  Dr.  Hoy  informed  me  that  he  had  n^peiitedly  found 
the  moth  while  the  wings  were  yet  soft,  not  quite  dry,  I  felt  sure  that  the 
lar\'a  could  be  found  near  Racine  Lf  anywhere  in  the  Northern  States. 
1  therelore  sent  Dr.  Hoy  specimens  to  compare  with  the  different  larvae 
18  AO 
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in  bU  collection,  and  was  rewarded  by  receiving  from  him  a  specimea 
which  was  undoubtedly  the  larva  of  Aletia  argillacea.  Ilespectihg  it  Dr. 
Hoy  said : 

I  seod  to-day  tbe  only  Wisconsin  larva  of  the  Jktia.  I  only  received  five,  one  of 
which  I  pre&tirved;  the  other  four  died  in  my  breeding-oafj*:,  as  I  did  not  know  what 
they  were,  and  was  deceived  as  to  the  plant  on  which  they  were  fonud.  This  is  my 
record:  "Taken  in  Pike  Woods  by  3Iary  Deel,  August  10,  1671) j  food-plaut  not  wti»- 
£EU^tori]y  described ;  njikiiown  to  me."* 

A  detailed  description  of  the  adult  is  apx)ended. 
Alstia  arguxackAj  H&bner. 

^  9  • — Color  above  light  brown  tinged  with  olive-green  and  wine  color.  Expan^ 
of  wings  one  and  three-sixteenths  inches  to  one  and  seven-sixteenths  inches  (3C^  to 
86""J.  Length  of  body  three-sixteenths  to  eleven-sixteenths  inches  (13*^  to  17"*), 
Head  varies  from  light  brown  to  wine  color,  with  a  small  whitish  tuft  before.  Anten- 
nae clothed  with  dark- wine  colored  and  white  scales  above,  and  short  yeUow  haixi 
below.  Mandibles  conic,  light  yellow^  furnished  at  the  tip  with  a  brush  of  spiny 
baiiB.  Iiabial  paljpi  densely  clothed  with  short  scales  which  are  white  and  wine  color 
mixed;  second  joint  twice  the  length  of  the  first:  third  joint  equaling  the  first  in 
length  but  much  smaUer.  Thorax  same  color  as  nead.  Anterior  wings  tinged  with 
vine  color  on  the  inner  and  middle  pari,  shading  into  a  light  olive-green  on  the  ex- 
tcms^  portion.  In  some  specimens  tlie  anterior  wings  are  light  olive-green  throngh- 
ont';  in  other  specimens  the  reddish  tinge  is  very  pronounced. 

External  to  and  in  front  of  the  central  portion  oi  the  anterior  win^  is  a  conspionoiu 
black  or  grayish  spot,  composed  of  dark  scales  interspersed  with  white  ones.  Parallel 
to  the  anterior  margin  of  the  wing  is  a  row  of  four  minute  white  spots;  one  is  sit- 
uated at  the  base  of  the  wiilg,  one  between  the  dark  discal  spot  and  me  anterior  mar- 
gin of  the  wing,  the  other  two  at  equal  distances  between  these ;  one  or  more  of  these 
spots  are  frequently  wanting,  and  sometimes  each  one  is  surrounded  by  reddish  scales; 
tne  anterior  wing  is  also  marked  by  three  transverse  wavy  lines,  of  a  reddish  color 
margined  with  white;  the  inner  line  is  one-fourth  of  the  length  of  the  wing  from  the 
body,  the  second  line  is  near  the  middle  of  the  wing,  and  the  ihird  line  is  oatside  the 
discal  spot.  Fringe  white  with  six  reddish  spots ;  posterior  wings  with  basal  portion 
light,  and  outer  part  clouded ;  lower  surface  light .  brownish  gray ;  anterior  wings 
With  disk  clouded  and  a  short  reddish  band  on  the  outer  third  of  costa ;  posterior 
wings  with  a  transverse,  narrowy  w^vy,  brown  band  near  the  middle  of  the  w^ig. 
Described  from  75  specimens. 

The  thbee  ceopb  op  worms.— Notwithstanding  that  there  are 
probably  five  or  six  broods  of  cotton-worms  every  year  in  the  southern 
and  central  parts  of  the  cotton  belt,  it  is  generally  believed  that  there 
are  only  three  broods.  These  have  been  designated  by  the  planters  as 
the  first,  second,  and  third  crops  respectively.  It  is  impossible  to  state 
a  rule  by  which  it  can  be  determined  to  what  broods  the  three  crops 
correspond,  as  this  differs  in  different  localities  and  different  seasons. 
Almost  invariably  the  first  brood  of  worms,  and  very  often  the  second, 
also,  are  so  small  that  they  escape  the  notice  of  observers.  After  a 
brood  of  sufficient  size  to  be  easily  perceived  has  been  developed,  in 
about  two  more  generations  a  sufficient  number  of  worms  is  produced 
to  stiip  the  cotton  of  its  foliage.  The  result  of  this,  sl9  will  be  shown 
latei',  is  the  destruction  of  the  greater  part  of  the  worms  also.  The  sub- 
sequent broods  are  small  j  on  this  account,  and  because  of  the  cotton 
crop  being  d«^stroyed,  the  planters  lose  interest  in  the  development  of 
the  worms,  and  tlie  later  broods  are  not  noticed.  In  a  word,  the  idea 
of  there  being  only  three  "crops''  of  worms  has  arisen  from  the  fact 
that  as  a  rule  there  are  only  three  broods  of  sufficient  size  to  be  noticed 
by  the  planters  before  the  cotton  crop  is  destroyed,  or  before  the  cotton 
has  reached  a  stage  of  maturity,  after  which  the  eating  of  the  foliage 
by  the  worms  is  not  considered  a  calamity.  In  some  instances  the  first 
crop  of  worms  is  doubtless  the  second  brood  of  the  season;  in  some  in- 
stances it  is  not  until  the  third  brood  is  produced  that  the  worms  are 
of  Bufflcient  numbers  to  bo  observed,  and  thus  designated  as  a  crop. 
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The  term  "  crop  of  ^orjns''  has  beicome  t^orouglily  incorporated  in 
the  language  of  those  most  interested  in  the  cottou-worm  ;  and,  more- 
over, it  is  a  Yor^^  convenient  term.  We  shall  therefore  adopt  it;  em- 
ploying it,  however,  in  the  sense  in  which  it  is  generally  nsed.  Thus, 
by  first  crop  of  worms  we  §hall  mean  not  the  flrst  brood,  but  the  earliest 
Iffood  that  is  of  sullicient  size  to  be  easily  noticed,  and  the  second  and 
third  crops  are  the  two  broods  immediately  following  the  first  crop. 
The  term  brood  will  be  used  in  its  usuq^l  sense. 

biSAPPEAEANCE  OF  THIRD  CROP.— While  Contemplating,  in  the 
ai^tumn  of  1878,  the  immense  number  of  worms  which  constitute 
the  tbii-d  crop,  I  was  struck  with  the  fact  that  if  even  a  thousandth 
pa^-t  of  them  were  to  mature  and  survive  the  winter  the  second  brood  in 
the  spring  would  be  of  sufficient  numbers  to  destroy  all  the  cotton.  I 
was  therefore  interested  in  watching  the  disappearance  of  this  so-called 
ttiird  crop. 

The  result  of  these  observations  shows  that  when  the  cotton- worms 
occcqr  ip  sq^ficiently  great  numbers  to  strip  the  cotton  of  its  foUage  the 
jg[reater  part  of  that  bropd  perishes  at  once. 

When  the  leaves  of  .the  cotton  are  destroyed  the  worms  are  forced  to 
migrate  in  search  of  more  food,  or,  if  they  are  fully  grown,  as  is  often 
the  case,  in  ^ea^-ch  of  places  in  which  to  undergo  their  transformations. 
While  at  Faunsilale,  ^Iarengo  County,  Alabama,  August  28, 1878, 1  was 
fortunate  enough  to  witness  an  attempted  migration  of  this  kind,  which 
was  attended  with  astonishing  results. 

As  soon  as  the  larvae  left  the  cotton  stalks  they  experienced  great 
difficulty  in  crawling  over  the  surface  of  the  ground.  Clinging  hold  of 
the  loose  particles  of  earth  by  its  prolegs,  a  larva  would  attempt  to 
^tr^tch  its  body  forward  in  the  manner  peculiar  to  "  loopers,"  but  no 
sooner  was  the  anterior  part  of  its  body  raised  from  the  ground  than 
the  ii^ect,  unable  to  balance  itself  upon  the  crumbling  bits  of  earth, 
would  faU  to  one  side  with  the  full  length  of  its  body  upon  the  ground. 
H?kI  it  been  a  clondy  day,  or  had  the  ground  been  shaded,  this  would 
not  haye  been  so  serious  a  matter  to  the  larva ;  but,  as  is  usually  the 
case  at  that  season  of  the  year,  the  sun  was  shining  with  an  intense  heat 
ai^d  the  surface  of  the  soil  was  as  hot  as  the  sides  of  an  oven.  The 
larvae  did  not  seem  to  suffer  so  long  as  they  were  resting  with  their  legs 
upon  the  ground,  but  no  sooner  did  one  of  them  fall  so  as  to  touch  the 
earth  with  its  body  than  it  began  to  squirm  violently.  Sometimes  a 
larva  would  regiiin  its  position  upon  its  legs,  but  the  first  attempt  at 
looping  would  residt  as  before,  and  in  a  very  short  time,  often  not  more 
than  one  or  two  minutes,  it  would  succumb.  The  number  of  worms  de- 
stroyed in  this  way  is  immense.  I  am  certain  that  in  the  field  in  which 
i  made  these  observations  there  were  to  each  square  foot  of  land  at 
l^st  ap  average  of  five  dead  worms  that  had  been  killed  in  the  way  de- 
scribed within  a  few  hours.  Other  causes  tend  to  render  this  destruc- 
tipn  more  complete.  Thousands  of  larvae  are  destroyed  by  ants.  Many 
pupae  and  larvae  which  have  "  webbed  up  "  and  partially  transformed 
Hre  deprived  of  their  covering  of  leaves  by  their  voracious  companions 
and  fall  to  the  ground,  where  they  perish.  And  still  others,  apparently 
more  fortunate  in  transforming  within  the  folds  of  the  loaves  of  other 
plants  than  cotton,  arc  imprisoned  in  their  retreats  by  their  companions 
which  follow  and  attempt  to  use  the  same  leaves  for  the  same  purpose. 
Disappearance  of  the  last  brood.— Evidently  after  the  disap- 
pearance of  the  brood  of  worms  known  as  the  third  crop,  one  or  more 
broods  are  usually  developed  in  some  parts  of  the  cotton  belt.  Wherever 
the  earUest  spring  brood  is  of  considerable  size,  there  will  bo  developed 


Digiti 


zed  by  Google 


276    REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

in  the  second  generation  a  snflBcient  number  of  worms  to  attract  general 
attention.  In  this  case  the  fourth  brood  will  constitute  the  thiiS  crop, 
and  there  will  remain  sufficient  time  for  the  development  of  one  or  two 
later  broods.  As  already  explained,  these  broods  are  small  and  attract 
little  attention.  Nevertheless,  the  disappearance  of  the  last  brood  is 
one  of  the  most  important  points  in  the  life-history  of  the  cotton-worm. 
It  is  here  that  we  may  hope  to  learn  much  on  the  long-disi)uted  point 
as  to  whether  the  species  dies  out  each  year  in  the  United  States  or  not. 
I  regret  that  I  have  not  been  able  to  make  personal  observations  on 
this  point,  as  my  stay  in  the  field  extended  only  to  the  first  of  October. 
Fortunately,  careful  notes  bearing  on  this  subject  were  taken  by  Pro£ 
E.  A,  Smith,  at  Tuscaloosa,  Ala.,  and  by  Prof.  I.  E.  Willet,  at  Macon,  Ga, 

From  these  notes  and  from  other  material  given  in  the  special  report, 
we  feel  warranted  in  stating  the  following  conclusions  respecting  the 
disappearance  of  the  last  brood  of  worms:  In  making  preparations  to 
undergo  their  transformations,  individuals  of  this  brood  do  not  differ  in 
habits  from  those  of  the  preceding  broods,  except  that,  as  the  foliage  of 
the  cotton  is  frequently  destroyed,  it  becomes  necessary  for  the  worms 
to  seek  other  places  in  which  to  web  up.  Tbus  .we  see  the  worms  web- 
bing up,  not  only  in  the  leaves  of  cotton,  but  in  the  leaves  of  any  plant 
that  they  can  find,  and  even  in  the  crevices  of  bark  of  trees.  Xo  tend- 
ency on  the  part  of  the  worms  to  make  a  denser  cocoon  than  those  of 
the  preceding  broods  was  observed.  A  large  part  of  the  pupae,  whidi 
were  enveloped  in  leaves  of  cotton,  became  exposed  and  fell  to  the 
ground  owing  to  the  consuming  of  the  leaves  by  other  larvae.  Many 
such  pupae  would  naturally  fall  prey  to  predaceous  insects  or  be  de- 
stroyed by  other  causes.  Thus  we  find,  a^  with  the  third  crop,  that  a 
large  proportioji  of  this  brood  is  destroyed  in  a  very  short  time  after 
assuming  the  pupa  state.  The  length  of  time  which  individuals  of  this 
brood  remained  in  the  pupa  state  varied  greatly ;  many  moths  emerged 
early  in  October,  and  a  few  emerged  each  day  till  the  latter  part  of  the 
month,  when  heavy  frost  occurrecl.  The  only  instances  of  moths  emerg- 
ing from  the  pupae  state  after  a  hea\^  frost,  of  wbich  we  have  been  able 
to  learn,  are  those  mentioned  in  Professor  Smith's  letters  of  October  26 
and  November  4,  and  in  Professor  Willet's  letter  of  December  II.* 
Professor  Smith  also  wrote,  December  30:  '*A11  the  chrysalides  which  I 
have  examined  are  dead,  so  that  not  many,  if  any,  will  survive  the 
winter.'^ 

First  appearance. — No  point  in  the  life-history  of  the  cotton-worm 
is  of  higher  interest  than  the  first  ai)pearance  of  the  insect  in  the  spring. 
Not  only  may  we  (».x])ect  toleaiii  here  important  facts  bearing  upon  the 
question  of  hibernation  of  the  sjHicies  in  our  teiritory,  but  otber  facts 
which  will  be  of  service  to  us  in  our  efforts  to  devise  some  way  in  wbich 
to  check  the  increase*  of  this  pest  as  soon  as  it  aj^pears.  The  general 
impression  has  been  tliat  the  earliest  ai)])eantnce  of  the  worms  in  the 
cotton  fields  was  duiing  the  latter  part  of  June  or  in  July.  This  has 
been  urged  as  a  proof  of  the  iheory  that  the  sprcies  dies  out  each  season 
in  the  United  States,  and,  what  is  much  move  serious,  this  idea  has 
infiuenced  the  i)lanters  to  neglect  making  any  efforts  to  destioy  the 
worms  early  in  the  season. 

Although  vigorous  efforts  were  made  to  collect  vspeeimens  of  the  moth 
early  in  the  spring,  none  w  ere  obt^erved.  Baits  of  various  sweetened 
mixtures  .were  exi)OMd ;  these  attracted  many  moths,  but  none  of 
them   were   Aleiia,    ^Neither  did  any   specimens  of  the  cotton-moth 

*  See  special  report. 
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fjpm©  to  Kglit  ^t  that  season.  This,  however,  only  proves  the  futility  of 
any  attempts  of  this  kind  to  destroy  the  moth  at  that  season  of  the  year, 
&r  we  kBOw  that  moths  were  present  and  o\iiX)siting  on  the  cotton  very 
«)on  after  the  yomig  plants  emorge<l  from  the  ground.  Tliis  is  shown 
by  the  fact  tliat  May  21  a  full-grown  larva  was  found  in  Dallas  County, 
Alabama,  on  some  small  cotton,  which  was  planted  April  30  and  was 
well  ap  aDont  May  8.  On  May  23  another  larva  was  found  in  the  same 
field.  As  this  cotton  was  immediately  adjoining  some  which  was  planted 
a  month  earlier,  there  is  a  possibility  that  the  larvae  were  hatched  on 
the  latter,  and  migrated  to  the  place  where  found  ^  but  in  any  case  it  is 
evident  that  moths  were  flying  and  ovipositing  on  the  cotton  while  it 
was  yet  quite  young.  Other  larvae  were  observed  at  this  time ;  one 
May  23  on  the  older  cotton,  and  another  June  3.  These  particular 
instances  are  cited,  as  there  is  no  doubt  of  the  identity  of  the  larvae. 
We  believe,  however,  that  they  were  found  even  earlier  in  the  season. 
Colonel  Lewis,  of  Vernon  Station,  in  the  Canebrake  region,  Alabamt^ 
fomid  a  full-grown  larva  May  17 ;  and  May  24  they  were  reported  from 
two  other  plantations  in  the  Canebrake. 

Thus  we  see  that  there  is  not  as  long  an  interval  between  the  disap- 
pearance of  the  last  brood  in  the  fall  and  the  appearance  of  the  first 
brood  in  the  spring  as  was  supposed.  In  fact  the  interval  is  as  short  as 
possible ;  for  the  moths  oviposit  on  the  cotton  as  soon  as  there  is  suffi- 
cient food  for  the  larvae.  The  first  larva  found  by  Mr.  Trelease  this 
■eason  had  oonsume<l  several  plants. 

A  topic  of  scarcely  less  interest  than  the  date  at  which  the  cotton- 
worms  first  appear  is  the  localities  in  which  the  first  brood  occurs.  Ev- 
ery planter  with  whom  we  have  conversed  on  the  subject  informs  us 
that  in  each  locality  the  worms  first  appear  on  a  certain  plantation,  and 
on  a  very  limited  part  of  that  plantation.  We  examined  several  of 
these  places  carefully,  but  found  no  striking  local  peculiarities.  They 
aU  agree,  however,  in  being  on  low  land  and  whore  the  cotton  has  a 
thrifty  growth.  In  connection  with  this  testimony  of  the  planters,  we 
must  take  into  accoimt  the  fact  that  they  seldom  observe  the  worms  till 
the  latter  part  of  June  or  even  till  July.  It  is  evident,  therefore,  that 
it  is  the  first  "  crop  ^  of  worms  that  appear  in  the  above  described  lo- 
calities, and  that  the  testimony  has  but  little  bearing  on  the  origin  of 
the  first  brood.  As  yet  we  have  but  little  data  \x\}Ou  this  point ;  but 
that  which  we  have  uulicates  that  the  first  brood  of  worms  is  scattered 
indiscriminately  over  those  sections  in  which  they  occur.  Specimens  of 
the  first  brood  were  found  by  Mr.  Trelease  on  cotton  growing  on  bottom 
land,  in  a  swamp,  on  an  elevation  rising  from  this,  and  on  a  ridge  con- 
siderably distant  from  the  swamp.  Thus  no  local  peculiarities  of  the 
Boil  seein  to  influence  the  distribution  of  the  worms,  except  that  where 
the  cotton  is  the  earliest  the  moths  first  find  a  place  to  oviposit 

We  have,  therefore,  a  very  interesting  problem  presented  to  us.  Why 
is  it  that  if  individuals  of  the  first  brood  of  worms  occur  indiscrimin- 
ately on  cotton  growing  on  wet  and  on  dry  land,  that  the  greater  pro- 
portion of  the  second  or  third  brood  (the  first  crop)  is  found  only  on 
low,  wet  lands  f  The  only  explanation  we  can  offer,  so  far,  is  that  in 
the  wet  lands  there  is  but  little  to  check  the  natural  increase  of  the 
species;  while  in  dry  lands  the  i)redaceous  insects,  especially  ants,  de- 
stroy a  large  proportion  of  the  larvae  of  the  earlier  broods.  This  point 
^m  be  referred  to  again  under  the  head  of  "influence  of  weather.'' 

It  has  often  been  asserted,  especially  by  those  who  advocate  the  theory 
of  immigration  of  the  moth,  that  the  cotton-worm  appears  first  in  the 
Western  and  aouthern  portions  of  the  cotton  belt,  and  progresses  rega- 
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larly  toward  the  east  and  north.  But  this  does  not  seem  to  be  the  casi^ 
As  we  have  already  shown,  in  the  spring  of  the  present  year  (1879)  the 
worms  were  in  Central  Alabama  as  early  as  there  was  food  for  them. 
And  in  1873,  when  the  first  brood  was  so  large  as  to  attract  general  at- 
tention, the  worms  appeared  slmultaneonsly  (during  May)  in  Jackson 
County  and  Gadsden  (Jounty,  Florida;  Decatur  County,  Georgia;  Ma- 
rion County,  Mississippi;  and  Atascosa  County  and  Victoria  County, 
Texas. 

HiBEBKATloif. — ^How  does  the  cotton-worm  pass  the  winter  t  This  is 
a  question  most  often  asked  respecting  this  insect,  and  it  is  only  recently 
that  an  answer  could  be  given. 

It  has  been  contended  by  some  that  if  the  cotton-worm  surnred  the 
winter  in  the  United  States,  it  would  exist  in  such  numbers  in  the  spring 
that  it  would  sweep  away  tlie  young  cotton  plants  at  once.  But,  from 
what  we  have  seen  of  the  disappearance  of  the  "  third  crop'?  and  of  the 
last  brood,  it  is  evident  that  in  any  case  only  a  few  individuals  survive 
the  autumn.  Many  have  believed  that  the  pupae  of  the  last  brood  pass 
the  winter  ill  the  ground.  This  we  now  know  cannot  be  the  case,  as  the 
larvae  of  the  last  brood  web  up  in  leaves  in  a  similar  way  as  do  the 
larvae  of  other  broods^  and  those  pupae  which  fall  to  the  ground  on 
account  of  the  destruction  of  their  leafy  covering  are  soon  destroyed  by 
ants.  Even  if  they  were  not  destroyed,  they  have  no  jpower  of  working 
their  way  into  the  earth,  as  has  been  supposed  by  many.  Of  the  very 
many  pupae  which  have  been  found  in  tlio  ground  and  sent  to  this  de- 
partment by  persons  supposing  them  to  be  those  of  the  cotton- worm, 
not  one  has  proved  to  be  such.  ]\Iany  moths  closely  related  to  the  cot- 
ton-worm— ^that  is,  belonging  to  the  same  family  (the  Koctuidae) — pass 
the  winter  in  the  ground  in  the  pupa  state.  It  is  such  pupae,  and  espe- 
cially those  of  the  boll- worm,  that  have  been  mistaken  for  those  of  the 
cotton-worm. 

The  pupa  of  Aletta  is  represented  on  Plate  YII,  fig.  10,  and  that  of 
the  boU-worm  on  Plate  VIII,  fi^.  9.  But  the  most  striking  difference 
between  the  pupae  of  these  two  insects  is  exhibited  by  the  form  of  the 
spines  at  the  posterior  end  of  the  body.  In  Alctia  the  spines  are  eight 
in  number,  and  are  hooked  as  shown  in  the  enlarged  figure  (Plate  IX, 
Fig.  2).  The  jiupa  of  the  boll- worm  has  but  two  spines,  and  these  are 
straight  (Plate  XVI,  fig.  6).  By  observing  this  point  it  is  easy  to  dis- 
tinguish the  pupa  of  Akda  from  that  of  the  boll-worm;  and  as  soon  as 
this  is  generally  known  we  will  hear  less  frequently  of  the  former  being 
plowed  up.  In  fact  there  is  now  no  reason  for  believing  that  the  cotton- 
worm  ever  enters  the  ground  to  undergo  its  transformations ;  or  that  it 
ever  passes  the  winter  in  the  pupa  state.  Numerous  instances  of  pupae, 
Which  were  undoubtedly  those  of  the  cotton-worm,  remaining  aUve  after 
heavy  frosts,  and  even  till  midwinter,  are  on  record ;  but  it  is  a  suggest- 
ive fact  that  there  are  but  few  well-authentirated  instances  of  pupae 
producing  moths  after  heavy  frosts  have  occurred,  those  mentioned  in 
the  lettore  of  Proffessors  Smith  and  Willet,  referred  to  above,  being  the 
only  ones  known  to  us.  Is  it  not  probable  that  observers  have  been 
misled  by  the  movements  of  pupae  containing  parasites  1  Every  ento- 
mologist knows  that  dead  pupae  are  freqiiehtly  seen  to  roll  about  as  if 
alive,  the  motions  being  due  to  the  parasite  witliin ;  and  several  in- 
stances have  come  to  our  notice  where  pupae  of  Alctia^  that  were  sup- 
posed to  be  alive  in  midwinter,  have  proved  to  be  panisitized. 

Many  planters  believe  that  they  have  seen  the  adult  during  winter  and 
early  spiing.  But  in  nearly  every  instance  when  such  moths  have  beeti 
sent  to  an  entomologist  they  have  proved  to  belong  to  some  other  species 
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Oiati  Atetia  drgillacea.  Many  moths  havie  been  sent  to  this  department 
by  persons  supposing  them  to  bo  the  cotton-moth  5  but  in  every  instance, 
Yitb  one  possible  exception,  they  proved  to  belong  to  other  species. 

During  the  winter  of  1878-'79  the  Ibllotving  named  local  observers  for 
this  dci)artment  were  on  the  lookout  for  living  pupae  or  adults  of  A, 
argillacea:  Professor  Willet,  at  Macon,  Ga. ;  Professor  Smith,  at  Tusca- 
loosa, Ala. ;  Dr.  Anderson^  at  Kirkwood,  Miss.,  and  Judge  Jones,  at  Vir- 
ginia Point,  Tex.  Not  one  of  these  gentlemen  was  successful.  Profteia- 
sor  Smith,  in  particular,  made  great  exertions  to  obtain  specimens  of  the 
adult.  He  had  sweetened  mixtures  for  attracting  moths  exposed  during 
the  entire  winter;  but  although  he  constantly  obtained  other  moths,  as 
already  stated,  not  a  single  Aletia  was  found.  It  is  important  to  note 
that  Professor  Smithes  observations  wete  made  at  a  point  Which  ihay  be 
farther  north  than  the  cottqn-moth  can  hibernate.  But  in  the  latter  part 
of  [December  Professor  Willet  made  a  trip  to  Southern  Georgia,  Where 
a  careful  search  was  rewarded  only  by  a  few  dead  pupae  and  many  empty 
piiX>a-skin^  5  the  latter  were  found  in  dead  wood  and  tinder  bark  of  pine 
trees ;  many  were  also  taken  from  ragweed  on  edge  of  a  cotton  field. 

In  addition  to  the  efforts  of  the  local  observers,  Mr.  Schwarz,  who  has 
kad  a  wide  and  very  successful  experience  as  a  field  ent<imologiSt,  mad6 
aai  Isjct^nded  tout  through  the  cotton  belt  in  order  to  ascertain  what  he 
could  respecting  the  winter  quarters  of  this  insect.  Mr.  Schwarz  wad 
no  more  successful  in  this  particular  than  were  his  colaborers.  A  de- 
tailed account  of  his  trip  is  given  in  the  Special  report. 

In  considering  the  results  of  Mr.  Schwarz's  observations,  it  should  be 
remembered  that  during  the  greater  part  of  the  time  while  he  was  in  the 
field  the  weather  was  unusually  cold,  so  that  hibernating  insects  would 
not  be  likely  to  be  out  finom  their  places  of  concealment  5  and  that,  as 
Mr.  Schwarz  has  well  said,  the  failure  to  find  the  hiding  place  of  the 
cotton-moth  is  not  proof  that  the  species  does  not  hibernate,  for  he  also 
fiedled  to  find  in  their  winter  quarters  other  insects  which  are  very  com- 
mon, and  respecting  the  hibernation  of  which  there  is  no  doubt 

Although  we  firmly  believe  (both  from  the  a  posteriori  reasons,  which 
were  given  at  length  in  the  special  report,  and  firom  positive  evidence  to 
be  soon  brought  forward)  that  the  cottbn-moth  hibernates  in  some  por- 
tionB  of  the  cotton  belt  of  the  United  States,  we  have  given  these  nega- 
tive results  at  length,  not  merely  for  their  purely  scientific  interest,  but 
as  furnishing  valuable  data  to  be  used  in  making  plans  for  the  destruc- 
tion of  this  pest.  For  they  show  conclusively  the  impracticability  of 
attempting  to  destroy  the  insect  in  its  winter  quarters. 

The  undoubted  positive  evidence  of  the  hibernation  of  this  insect  con- 
sists of  a  very  limited  number  of  observations ;  for  although  we  believe 
that  at.  least  few  of  the  many  planters  who  think  they  have  observed 
the  cotton-moth  in  midwinter  and  early  spring  are  right,  still  the  fact 
that  in  every  instance  but  one,*  when  specimens  of  the  moths  observed 
have  been  sent  to  entomologists,  it  has  been  found  that  some  other  species 
has  been  mistaken  for  Aletia  argillacea,  prevents  our  accepting  testimony 
of  this  kind. 

But  we  cannot  doubt  the  statements  of  so  accurate  an  observer  as 
Mr.  Thomas  Affleck,  who  says,  in  his  Southern  Eural  Almanac,  1851, 
pp.  49,  50: 

On  the  22d  of  December  last,  1849, 1  saw  great  numbers  of  the  cotion-moih  durinac 
the  dnsk  of  the  evening  flitting  about  the  fence-corners,  dead  trees  \rhich  still  retainea 

•Prof.  C.  v.  Riley  has  received  two  female  cotton-moths  from  James  F.  Bailey,  of 
Marion,  Ala.  These  moths  were  taken  on  the  night  of  the  12th  of  February,  1880. 
They  were  taken  from  a  mock-orange  tree  (Ceramt  caroline^ufU)  then  in  bloom.— 
iAinarican  JStUomologUt,  March,  1860. 
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their  bark,  and  about  certain  sbeds  near  tbis  TiUas^— Washington,  Miss.  The  weatber 
"was  and  bad  been  an'^easonably  warm.  A  few  cool  davs  followed,  daring  which  I  coald 
no!  tiiid  a  hiii^Ie  moth.  But  again,  on  the  27th  or26tiiof  tbeeame  month.  I  saw  them 
in  eqnal  numbers.  I  leave  it  to  nataralists  to  say  whether  or  no  this  settles  the  ques- 
tion of  hibernation.  It  is  positive  evidence,  so  far  as  it  goes.  Whether  they^ontinaed 
to  exist  nDtil  the  cotton  plant  was  large  enough  to  support  their  progeny  I  cannot  say; 
nor  coald  I  satisfy  myself  as  to  where  they  foond  shelter. 

Equally  interesting  are  the  observations  of  Mr.  John  F.  Humphreys, 
late  naturalist  and  entomologist  to  the  State  department  of  agricultare 
of  Oeorgia,  who  says  in  a  letter  which  we  recently  received  j&rom  him : 

Ut.  That  it  kibemaiei  in  (he  chrytaUB  $1ate. — ^This  may  be  true  of  other  "cnt- worms* 
(which  in  some  cases  I  donbt,  while  in  others  I  know),  bnt  there  is  not  the  slightest 
warrant  for  any  such  snpposition  in  the  history  of  A,  argillacea^  Hflbn.  This  question 
I  have  subjected  to  the  most  crucial  test,  selecting  3,200  larvae  and  noting  their  change 
into  the  pupa  state.  I  planted  them  in  detached  groups  (as  chrysalius),  under  dST- 
ferent  soils,  and  at  different  depths  (the  latter  to  do  away  with  cavilings).    Some  I 

Elaoed  iiist  beyond  the  frost-line,  others  at  the  line,  and,  asain,  others  just  above  th« 
ne.  (Was  there  ever  a  chrysalid  foolish  enough,  when  rorced  to  bury  itself  under 
terra  firmUf  to  leave  its  work  of  protection  half- way  donet^  In  every  inelanoe  the  pupa- 
tion under  ground  was  a  failure.  You  well  know  how  bewildered  an  ant  becomes  when 
its  antennie  are  removed;  just  so  with  A,  argillacea  when  the  chrysalis  is  entombed, 
lam  giving  you  general  outlines,  which,  I  am  sure,  wiU  appear  plausible  to  yon  as  an 
insect  physiologist.  Two  of  these  moths  (preserved  in  my  cabinet)  did  actually  boi^ 
row  upwards  from  a  depth  of  three  inches,  in  soil  that  was  quite  loose  and  not  com- 
pacted by  the  cold  and  the  winds  of  winter  (to  say  nothing  of  accidental  pressure), 
and  their  wings  were  so  much  mutilated  by  their  escape  as  to  serve  them  no  longer  as 
instruments  of  flight.  These  experiments,  repeated  over  and  over,  have  proven  to  me 
the  impossibility  of  anything  bordering  upon  a  general  pupation  of  A.  argillaeea  nmder 
ground, 

2d,  That  it  hihemate$  a$  a  mo**.— This  is  overwhelmingly  true.  Not  nnder  the  leaf- 
less stalks  of  cotton,  nor  under  the  clods  of  dirt  and  rocks  about  them,  but  beneath 
the  scales  of  pine  trees  in  neighboring  forests,  in  ootton-^n  houses  and  elsewhere 
(particularly  in  the  first-named),  have  I  found  the  A,  argiuaoea  in  numbers  from  De- 
cember until  May,  wiufs  perfect,  no  scale  abrasions,  and  agility  equal  to  that  of  anv 
brood.  I  have  found  the  moth  in  iron  concretions  not  far  from  Cutbbert  (Randolph 
County,  Georgia),  in  the  vicinity  of  Burgess  Mills.  This  curious  contrast  you  may 
note  en  passant :  while  the  first  broods  (May  to  June  16)  invariably  appear  first  jn  the 
hammock-growth-bordered  plantations,  the  moths  of  the  last  brood  are  found  in  mid- 
winter principally  amid  the  pine  growths.  On  this  point,  however,  I  have  no  space 
to  elaborate.    Your  own  reasoning  will  be  as  good  as  that  of  any  one  else. 

In  another  letter  Mr.  Humphreys  states: 

I  found  the  moth  {A,  argillaceay  HObn.)  hibernating  on  Saint  Simon's  Island,  (3eor- 

fia,  February,  1876,  and  near  Bninswick  at  the  same  time.  I  also  found  it  in  Ran- 
olph  County,  Georgia,  November  8,  1876.  The  hibernating  moth  has  been  seen  in 
bams  an<l  cotton-giu  sheds  from  November  to  May,  in  the  counties  along  Chatta- 
hoochie  River,  Decatur,  Early,  Clay,  and  in  Thomas,  Brooks,  Lowndes,  on  the  Glynn 
(Atlantic)  coast. 

And  Professor  Grote  himself,  in  the  paper  in  which  he  proposes  the 
theory  of  migrations,  says: 

The  last  brood  of  worms  changed  into  chrrsalids  in  myriads  on  the  leafless  stems, 
clinging  by  their  few  threatis  as  best  they  might,  and  disclosed  the  moth  in  the  face 
of  the  frost,  man v  of  the  chrysalids  perishing.  Afterwards,  on  sunny  winter  days,  I 
have  noticed  the  live  moth  about  gin-houses  and  fodder-stacks,  or  the  negro  qnarters. 

Professor  Grote  adds :  "  Was  this  a  true  hibernation,  or  merely  an 
accidental  survival  t  The  locality  and  the  condition  seem  to  me  alike 
artificial.'^  It  appears  to  us  that  just  the  conditions  dc^scribed  may  be 
found  on  any  plantation  in  the  South,  and  that  a  few  <^  accidental  sur- 
vivals "  are  all  that  is  necessary  to  i>eq)etuate  the  species  in  any  locality. 
It  has  often  been  urged,  by  those  who  believe  that  the  presence  of  the 
cotton- worm  in  our  country  is  dependent  upon  the  immigration  of  moths 
from  other  countries,  that,  did  the  species  hibernate  in  our  territory, 
the  moths  would  be  seen  early  in  the  spring.    We  believe  that  the  only 
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reason  it  has  not  been  observed  more  often  at  tbat  season  of  the  year  is 
that  it  occurs  iu  small  numbers  and  that  very  few  observers  have  thor- 
oughly searched  for  it  at  that  time.  That  moths  are  present  and  ovipos- 
iting on  the  cotton  very  soon  after  the  young  plants  emerge  from  the 
grouud  has  already  been  shown  in  the  section  on  the  first  appearance 
of  the  worms. 

Oar  conclusions  are  that  the  sx)ecies  does  not  hiberaate  as  a  pupa, 
but  that  in  certain  portions  of  our  cotton  belt  the  species  does  hibernate 
as  a  moth.  The  number  of  moths,  however,  which  survive  the  winter 
is  very  small  compared  with  the  number  of  pupae  of  the  last  brood  of 
Uie  previous  season. 

It  is  probable  that  of  those  moths  which  mature  before  frosts  sufficiently 
heavy  to  destroy  the  pupae  occur,  only  the  more  vigorous  individuals, 
and  of  them  especially  those  which  choose  unusually-protected  situa- 
tions for  their  winter  quarters,  are  able  to  survive  the  winter.* 

As  to  localities  in  which  the  species  hibernates,  we  conclude  from  the 
data  drawn  from  a  study  of  the  past  history  of  the  insect  that  in  the 
following-named  places  the  moth  usually  survives  the  winter: 

TeaYW.— Principally  in  the  Colorado  and  Brazos  bottoms,  as  far  north 
as  Grimes  County  and  as  far  south  as  Victoria ;  occasionally  as  far  north 
aa  Cherokee,  possibly  to  Upshur,  though  not  probable. 

Louisiana. — ^The  southeastern  parishes  along  the  river — East  and  West 
Feliciana,  East  Baton  Rouge,  and  Iberville;  possibly  Saint  Landry, 
Avoyelles,  Concordia  and  neighborhood. 

Mississippi. — The  southwestern  counties,  near  the  river— Wilkinson, 
Adams,  Amite,  &c. 

Alabama. — ^Principally  in  the  "cane-brake'^  region;  possibly  in  the 
eM>ntbeastem  counties,  along  the  Chattahoochee. 

Florida. — Principally  in  those  northern  counties  near  the  Appalachi- 
cola — Gadsden,  Jackson,  Leon,  &c.;  possibly  in  adjoining  cotton-grow- 
ing counties. 

Geor^a.— Southwestern  counties — Decatur,  &c.,  along  the  Flint  and 
Ghattaiioochee;  in  former  years  probably  in  the  Sea  Is^ds  and  coast 
counties. 

INFLX7EN0R  OF  WEATHEB. 

It  seems  curious  that  observers  should  be  so  divided  in  opinion  as  they 
are  concerning  so  simple  a  point  as  whether  a  mild  or  a  severe  winter 
is  the  more  apt  to  be  followed  by  a  bad  worm-season.  Of  the  corre- 
spondents of  the  department,  some  hold  one  view,  others  the  directly 
ox)posite  opinion,  while  still  others  state  that  the  degree  of  severity  of 
the  winter  makes  no  difference  whatever  with  the  extent  of  the  ravages 
the  succeeding  season.  Those  holding  the  last  view  base  their  opinion 
on  the  fact  that  they  have  actully  known  disastrous  worm-seasons  to 
follow  cold  and  warm  winters  indiscriminately.! 

Those  holding  the  opposing  views  referred  to  also  claim  to  found  their 
opinions  upon  actual  experience.  The  advocates  of  the  view  that  a 
severe  winter  will  be  followed  by  the  worm  give  as  their  explanation  the 
fact  that  during  warm  winters  the  moths  come  forth  from  tbeir  hil)emat- 
ing  quarters  and  die  of  hunger,  whereas  while  in  winter  quarters  and  in 
the  true  state  of  hibernating  somnolency  not  only  is  no  food  necessary, 
but  they  are  less  exi>osed  to  dangers  of  all  kinds  which  would  assail 
them  if  they  flew  out,  attracted  by  sunshiny  weather.    The  upholders 

*  For  a  fuU  dlsoufision  of  the  theory  of  migrations  of  the  moth,  see  special  report,  pp 
10»-121. 
tThis  fact  has  been  used  as  an  argument  for  the  migration  theory. 
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of  the  theory  that  warm  winters  are  more  apt  to  be  followed  by  the  worm 
Hi  in  ply  urge  the  idea  that  the  severity  of  the  colder  winters  kills  the 
hibernating;:  individuals. 

The  truth  of  the  matter,  as  it  seems  to  us,  is  that,  other  thin^  being 
equal,  a  warm  winter  is  more  favorable  to  hibernation  than  a  cold  one. 
It  seems  to  be  true  that  the  cotton-moth  was  originally  a  tropical  or  sub- 
tropical insect,  and  that  only  in  favblred  localities  within  the  limits  of  the 
United  States  can  it  hibernate  at  all.  As  xVe  go- northward  the  winters 
btecome  too  severe  for  surviral  from  one  season  to  another.  Farther 
ftouth,  then,  winters  approaching  to  this  northern  severity  must  be  nn- 
favorable,  while  winters  approaching  those  of  the  normal  habitat  of  the 
tooth  will  prove  favorable.  This  is  reasoning  in  the  abstract  Aetna! 
experience  seems  to  show  that  occasionally  the  greatest  worm-years 
follow  undoubtedly  cold  winters.  This  seems  to  havie  been  the  case  with 
the  season  of  1873,  in  bome  parts  of  Alabama  at  least  Such  iiistanees 
we  think,  however,  must  be  laid  to  a  combination  of  other  causes,  w6rk- 
ing  through  a  series  of  years;  and  that  instead  of  the  severity  of  the  pre- 
c^ng  winter  having  been  the  sole  cause,  the  ravages  of  the  worms 
would  have  been  even  worse  had  a  toild  winter  come  before. 

Another  and  more  important  point  concerning  the  influence  of  weather, 
brought  out  by  the  1878  circular,  was,  do  the  worms  flourish  most  in  a 
wfet  or  dry  season  t  In  the  answiers  to  this  questioii  great  unanimity 
was  fotthd.  With  but  few  exceptions,  the  general  opinion  seems  to  be 
that  wet  years  are  the  most  disastrous  cateri)illar-yeats. 

This  fact  (for  such  it  undoubtedly  is)  has  been  always  accounted  for 
by  the  fact  that  wet  weather  produces  a  rank  and  succulent  weed,  Of 
superior  nourishing  power  to  one  dwarfed  and  dried  by  continued 
drought,  and  by  the  fact  that  in  hot  dry  weather  many  wbrms  are 
actually  killed  by  the  heat  of  the  sun  and  by  the  oven-like  heat  of  the 
earth  when  marching  is  attempted. 

Another  point,  intimately  connected  with  this  last,  is  the  one  that  the 
low,  damp  parts  of  a  field  are  the  ones  where  the  worms  always  appear 
first  in  spring.  This  may  be  accounted  for  by  the  probable  fact  that  on 
damp  parts  of  a  plantation  the  early  cotton  grows  faster  than  on  thia 
drier  parts;  nectar  is  earlier  secreted  from  the  foliar  glands:  the  hiber- 
nating moths  are  attracted  by  the  nectar  to  that  part  of  the  field,  and  con- 
sequently more  eggs  are  there  laid. 

Both  of  these  facts  have,  however,  been  accounted  for  by  a  plausible 
theory,  first  publicly  put  forth  by  Mr.  N.  A.  Davis,  of  Cherokee  County, 
Texas,  in  18G6  or  18G7,  and  which  is  as  follows :  The  ants  which  are  so 
numerous  in  cotton  fields  destroy  many  eggs,  young  larviae  and  pupae  Of 
Aletia,  These  ants  abound  most  in  dry  lands,  hence  in  such  localities 
the  worms  are  not  permitted  to  multiply  to  so  great  an  extent  as  in  wet 
lands.  On  the  other  hand,  in  wet  seasons  the  ants  are  kept  in  check, 
and  consequently  the  worms  multiply  greatly. 

Mr.  Davis  draws  the  following  practical  conclusions : 

Let  no  wet  lands  be  planted  on  which  the  ant  cannot  live,  nor  let  the  highlands  be 
plowed  while  wot  to  destroy  the  aut,  and  I  am  persua<Icd  that  the  cotton  crop  will 
never  be  destroyed  by  the  Worm  again.  The  observance  of  these  facts  will  do  more 
than  all  the  poisons  discovered  and  all  the  poison-distri haters  combined  to  protect 
the  planter  in  his  toil  and  gnarantoe  him  the  rewards  of  his  hands. 

Almost  simultaneously  With  the  letter  from  Mr.  Davis  in  one  extreme 
of  the  cotton  belt  came  a  communication  from  Mr.  J.  C.  Brown,  of  Willet, 
Barnwell  County,  South  Carohna,  the  other  extreme,  expressing  almost 
precisely  tlie  same  views.    Mr.  Brown  introduced  this  in  his  rei)ly  to  the 
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1878  circular,  which  he  had  regained  ntotil  this  time  to  raake  flirthet 
obaerrations.    He  says : 

The  comraon  ant  maintains  an  equilibrium  when  it  is  not  too  n'(f.  TLo  ant  will 
destroy  the  eggs  unless  the  rainy  weather  keeps  it  in  its  retreat.  This  is  tbo  reason 
tliat  a  dry  season  is  never  a  caterpillar  one. 

TJp^n  receiving  this  we  wr6te  to  Mr.  Brown  for  further  particulars, 
and  received  the  following  reply : 

Dear  Sir:  In  answer  to  yours  of  the  20th  instant  in  relation  to  cotton-worm  and 
whether  the  common  ants  were  destructive  to  it,  would  reply  that  I  have  observed 
the  ant  on  the  cotton  plant  and  apparently  seaching  it  for  prey.  During  sunny 
weather  they  are  numerous,  every  cotton  plant  having  several  crawling  over  it,  and 
they  do  destroy  the  eggs  of  the  cotton- worm,  for  I  have  seen  them  stop  as  soon  as  they 
eame  across  them  and  cat  and  carry  them  away.  In  wet  weather  the  ant  has  retreated 
to  its  quarters  and  few  can  be  found  anywhere  in  the  cotton  field,  and  the  caterpillars 
haye  undisturbed  opportunity  to  multiply  and  increase. 

We  have  the  worm  here  now  in  force,  and  would  be  greatly  damaged,  hut  its  first 
ftppearance  was  two  weeks  too  late.  And  I  have  noticed  that  my  theory  of  the  ant 
has  had  additional  substantial  for  its  support,  for  during  four  or  five  sunny  days 
there  is  a  decided  increase  and  acti\4ty  on  the  part  of  the  ant  and  a  marked  decrease 
of  the  same  on  the  part  of  the  worm. 
Yours,  respectfuUy, 

JAMES  C.  BROWN. 

WiiLKT,  BAilNWRLL  COXJKTT,  80t7T&  CAROLINA. 

This  same  idea  is  again  expressed  by  Mr.  Douglass  M.  Hamilton^  of 
Saint  lYancisville,  La.,  in  his  report,  in  which  he  says :  "  Ants  of  many 
kinds  are  found  preying  on  them  in  good  weather^  but  not  in  body  and  this 
is  the  reason  given  why  the  worm  increases  so  much  faster  in  rainy,  wet 
weather  than  in  dry  and  fair  weather." 

Mr.  Wm.  y.  Keary,  of  North  Bend,  Cheneyville,  parish  of  Rapides, 
Louisiana,  December  17, 1877,  in  writing  to  J.  Curtis  Waldo,  says :  "The 
cotton-caterpillar  requires  a  wet  season  to  accumulate,  as  such  weather 
is  destructive  to  its  natural  enemy,  the  ant,  and  also  an  insect  called 
ihe  Ichneumon,"  &c. 

The  following  extracts  firom  Mr.  Trelease's  note-book  are  of  interest  in 
this  connection : 

September  10, 1879.— On  the  second  place,  where  100  acres  are  eaten  out  entirely,  I 
find  thousands  of  nearly-grown  aletlas  craWling  in  every  direction.  In  wet  places 
they  are  not  so  much  molested  by  ants,  for  there  are  few  of  these ;  but  on  dry,  sandy 
places  I  find  ants  killing  many  larvae.  «  «  •  Can  it  be  that  aletia  first  appears  in 
wet  places  because  the  ants  are  not  so  numerous  there  as  on  high,  sandy  places  f 
Early  I  found  caterpillars  on  both  bottom  and  ridge  land.  Were  not  most  of  the  lat- 
ter failed  f  This  theory  must  be  taken  in  connection  with  that  of  the  nectar,  for 
certainly  there  are  more  eggs  laid  i|i  wet  ffround.  Can  it  not  be  that  this  is  partly 
due  to  the  fact  that  more  moths  are  excluded  in  such  places  and  lay  their  eggs  without 
leaving  themf 

The  one  sentence,  ^^Early  T found  caterpillars  on  both  bottom  and  ridge 
landSj^  forms  a  strong  aigument  for  Mr.  Davis's  theory. 

And  now  as  to  our  own  conclusions :  If  it  can  be  shown  that  the  num- 
ber of  cotton- worms  actually  killed  by  the  ants  is  as  great  as  stated  by 
the  upholders  of  the  theory,  then  there  can  be  no  doubt  but  that  it  ac- 
(tounts  for  observed  facts.  But  what  evidence  we  have  collected  as  to 
the  efficacy  of  the  ants  as  destroyers  of  the  cotton- worm  seems  hardly 
sufficient  to  warrant  us  in  unqualifiedly  supporting  so  broad  a  theory. 
We  can  safely  say,  though,  that  the  agency  of  the  ants  is  one  of  the 
prominent  factors  in  briuging  about  the  dry-weather  scarcity  or  wet- 
weather  abundance  of  the  cotton-worm.  Tlio  moist  important  time  for 
the  ants  to  be  pursuing  their  good  work  is  among  the  early  broods  of 
worms — in  May  and  June.  Every  worm  killed  at  this  time  saves  the 
cotton  from  hundreds  later.    The  numbers  of  individuals  in  the  earlier 
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broods  are  small,  and  more  appreciable  work  can  then  be  done.  Later 
in  the  season  the  abundance  of  the  worms,  if  they  have  been  protected 
by  wet  weather  earlier,  is  so  marked  that  an  ordinary  change  of  the 
weatlier  has  small  influence  over  thenu 

The  law,  then,  which  we  should  lay  down  for  the  influence  of  weather 
upon  the  cotton-worm,  taking  all  evidence  into  consideration,  would  be, 
A  mild  winter,  followed  by  a  rainy  May  and  June,  will  usually  bring  a 
destructive  "  third  crop"  of  the  worms,  while  an  opposite  state  of  the 
weather  will  be  more  likely  to  bring  about  comparative  exemption. 

NATURAL   ENEMIES    OF    THE    COTTON-WORM. 

Prior  to  any  remarks  upon  remedies  comes  naturally  a  discussion  of 
this  subject,  for  the  encouragement  of  the  natural  enemies  of  any  inju- 
rious insect  is  the  first  remedy  that  suggests  itself.  In  order  to  pursue 
this  subject  to  the  best  advantage,  it  will  be  necessary  to  divide  it  into  two 
heads — vertebrate  and  invertebrate  enemies. 

VERTEBRATE  ENEMIES. 

Of  mammals  but  five  have  been  observed  to  devour  the  cotton-worm 
in  any  of  its  stages,  although,  without  doubt,  several  others  have  the 
habit.  These  are  three  domestic  and  two  wild — hogs,  dogs,  and  cats,  and 
coons  and  bats. 

The  destruction  of  cotton-worms  by  the  domestic  mammals  being  only 
an  exceptional  occurrence,  and  then  very  limited  in  extent,  we  will  not 
dwell  upon  it. 

One  of  the  most  effective  mammalian  enemies  of  the  cotton-worm  is 
the  common  "leather- winged  bat"  {Vespertilio  Sp.).  This  animal  has 
often  been  observed  to  catch  the  moths  on  the  wing  at  night,  and  Mr, 
Trelease  observed  many  bats  around  the  jujube  trees  on  which  the  moths 
were  collected  at  night,  repeatedly  darting  under  and  each  time  catch- 
ing a  moth.  It  is  hard  to  estimate  the  amount  of  good  which  is  accom- 
Slished  in  this  way,  as  with  each  female  moth  is  usually  destroyed  some 
undreds  of  embryo  worms. 

We  have  the  testimony  of  Mr.  R.  B.  Dunlap,  of  Boligee,  Ala.,  as  to 
coons  eating  the  worms.  It  is  probable  also  that  both  skunks  and  opos- 
sums do  some  good  in  the  same  way. 

Our  list  of  birds  is  a  longer  one.  It  is  probable  that  the  planters  in 
general  do  not  sufficiently  appreciate  the  amount  of  good  which  birds 
as  a  class  do  for  them ;  and  there  are  manywho  at  this  late  date  insist  that 
no  bird  will  touch  the  cotton- worm. 

From  multiplied  evidences  it  seems  clear,  notwithstanding  contrary 
reports,  that  much  can  be  done  toward  the  extermination  of  this  pest 
with  the  aid  of  domestic  fowls  where  poisons  are  not  used ;  the  latter 
contingency,  of  course,  rendering  it  necessary  to  carefully  isolate  the 
fields  from  poultry. 

And  now  let  us  turn  from  the  consideration  of  domestic  birds  to  that 
of  wild  birds.  It  has  long  been  noticed  that  the  cotton  near  the  edge 
of  the  field  where  there  were  trees  and  bushes  was  not  eaten  by  the 
worms,  and  this  we  can  safely  ascribe  to  the  good  offices  of  birds.  In 
many  parts  of  the  South  the  amount  of  good  performed  by  these  little 
friends  of  the  planters  is  not  appreciated,  and  they  are  shot  indiscrimi- 
nately by  the  ignorant  freedmen  and  others.  The  subject  as  to  what 
particular  species  destroy  the  worms  has  been  studied  but  little  in  this 
investigation,  and  we  are  obliged  to  rely  upon  the  reports  of  corre- 
spondents.   From  these  we  have  gathered  the  following  partial  list: 
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1.  The  painted  bunting  or  nonpareil  (Vyanogpiza  ciriSj  Linn.).  This 
bird  was.  found  nesting  on  cotton  at  Macon  Station,  Ga.,  and  as,  accord- 
ing to  the  best  authorities,  its  food  is  to  a  great  extent  insects,  it  may 
safely  be  put  down  as  a  destroyer  of  the  cotton-worm. 

2.  The  indigo  bird  (Cyanospiza  cyanea,  Buird).  Observed  by  Mr.  Tre- 
lease  to  destroy  the  cotton-worm. 

3.  The  mocking-bird  (Mimtis  polyglottus^  Linn.).  This  bird,  whose  food 
consists  principally  of  insects,  has  been  reported  from  all  over  the  South 
as  being  a  great  gotton-worm  eater. 

4.  The  bluebird  {Sialia  sialis^  Baird).  The  food  of  this  bird  also  con- 
sists principally  of  insects,  and  it  has  often  been  seen  to  destroy  the 
eotton-worm. 

5.  The  rice-bird,  or  bobolink,  or  reed-bird  {Bolichonyx  oryzivoms^  Swain- 
son),  is  reported  oy  Professor  Willet  to  feed  upon  the  cotton-worm. 

6.  The  "yellow  oriole''  {Icterus  baltimoref)  has  been  seen  by  Mr.  G. 
W,  Smith- Vaniz,  of  Canton,  Miss.,  in  numbers,  devouring  the  cotton- 
worm. 

7.  The  "  yellow-jacket "  ( Ohrysomitris  tristis  f  Bonap.).  This  is  a  popu- 
lar name,  which  is  extremely  indetinite^  and  cannot  be  found  among  the 
popular  names  adopted  by  modem  ornithologists.  It  may  refer  to  the 
common  yellow-bird,  or  thistle-bird,  or  American  goldfinch.    . 

8.  The  bee-martin  or  king-bird  {Tyr annus  carolinensiSj  Baird).  This 
bird,  which  feeds  almost  exclusively  on  winged  insects,  is  perhaps  the 
oftenest  quoted  as  a  cotton- worm-moth  destroyer  of  all  birds.  It  is, 
according  to  one  correspondent,  a  common  sight  to  see  them  darting 
about  a  field  towards  dusk,  catching  the  moths  on  the  wing  or  search- 
ing for  them  under  the  leaves^ 

9.  The  barn-swallow  (Hirundo  horreorum,  Barton).  This  bird  also  has 
been  observed  to  catcb  the  motb  on  the  wing. 

10.  The  night-hawk  or  bull-bat  (Chordeiles  Virginianus)  has  been  often 
seen  to  catch  adult  Aletia  on  the  wing  at  dusk. 

11.  Red-wing  blackbird  (Agelaius  phcenumSj  VieiUot).  These  birds 
destroy  immense  numbers  oi  the  cotton-worms. 

12.  Cow  blackbird  (Molotlioris  pecoris,  Swainson). 

13.  Kain-crow  or  yellow  billed  cuckoo  (Coccygus  Americanus^  Bonap.), 
**Tbe  rain -crow  feeds  voraciously  on  tbem"  (W.  A.  Harris,  Isabella, 
Worth  County,  Ga.).  All  through  Georgia  and  Alabama  this  bird  is  first 
mentioned  in  answer  to  the  question,  ''  What  birds  feed  on  the  cotton- 
worm  f  " 

14.  Loggerhead  or  Southerly  shrike  (Colluris  ludovicianuSy  Baird). 

15.  The  field  spairow  (Spkella  fusilla). 

16.  The  chipping  sparrow  (Spizella  socialis). 

17.  Tlie  song  sparrow  (Melobpiza  melodia). 

18.  The  lesser  sap-sucker  {Pious  pubesceTis,  Linn.). 

19.  The  wild  turkey  {^leleagris  gallopavo  var.  gallopavo).  Concerning 
this  bird  Mi*.  Tielease  says:  "  Wild  turkeys  frequent  Mr.  Melton's  plan- 
tation in  search  of  the  caterpillar,  and  the  plan tiit ion  is  covered  with 
their  tracks.  They  are  seen  here,  and  1  believe  they  have  been  seen 
catching  the  worms."  Mr.  P.  D.  Bowles  says:  "The  wild  turkey  has 
been  known  to  feed  upon  theui  in  tiie  field  near  the  swunips,"  and  Mr. 
J.  N.  Gilmore  remarks,  "The  wild  turkey  is  imrticuhirly  tond  of  them." 

20.  The  quail  (Ortyx  Virginianus,  Bonap.)  feeds  upon  the  cotton  woim, 
according  to  Professor  Willet. 

21.  Partridge,  rufi'ed  gruuse  or  pheasant  {Bonasa  umbdluny  \  ar.  umbel- 
lusj  Stephens). 


Digiti 


zed  by  Google 


286         REPORT   OP  TRB   CO^miSSIONER   OP   AGRICULTURE. 

23.  Prairie  chickqq,  priiirie  hen,  or  pinnated  grouse  (Cupidoniaciipido, 
vax'.  cupidoy  Baird). 

Tlie  great  majority  of  our  correspondents  replied  that  "all  birds''  or 
"all  insectivorous  birds"  eat  tlie  worms,  witUout  specifying  the  kind, 
and  tlie  list  is  m^de  up  of  the  commoner  speqies  wliicli  are  incidentally 
mentioned,  and  may  therefore  be  accepted  as  containing  the  names  of 
tUose  birds  which  perhaps  dp  the  most  good.* 

The  good  will  with  which  the  native  sparrows  destroy  the  cotton-worm 
and  the  reported  efficacy  of  the  English  sparrow  in  ri(^iling  the  Northern 
cities  of  the  canker- wonn  have  led  many  Southern  planters  to  believe 
firmly  in  the  feasibility  and  advisability  of  introducing  this  latter  bird 
upon  the  Southern  plantations.  And  we  have  received  mivny  letters 
urging  us  to  experiment  in  tUis  directiQp,  but  we  felt  that  the  subject 
should  be  carefully  looked  ^t  on  all  sides  before  taking  the  course  desired 
by  oiu*  correspondents.  In  the  special  report  we  quoted  the  more  im- 
portaut  discussions  of  the  sparyow  question  which  have  been  publish^ 
in  this  country.  In  this  place  we  can  only  state,  in  a  few  words,  tk^ 
fiEicts  brought  out  by  these  discussions. 

Although  ^  few  observers  are  favorably  disposed  to  the  English  spar- 
^PWS)  n^rly  all  of  the  American  ornithologists  unite  in  asserting  their 
belief  that  the  introduction  of  tliis  bird  was  a  gre^t  calamity.  TUo 
grounds  for  thig  belief  have  beeu  stated  as  follows :  t 

1.  They  neglect  entirely,  or  perform  very  inanfficiently,  the  business  tbey  were  im- 
ported to  do.  In  Bpite  of  some  good  service  at  one  Fcason  of  the  year  in  a  few  par- 
ticular localities  ajiainst  some  particular  kindn  of  insects,  the  state  of  onr  shade-treeg 
remains  suhstanlially  as  it  was  before  their  introduction.  Some  of  the  decrease  of 
noxious  insects  at  times  is  due  to  their  periodical  decrease,  with  which  the  sparrows 
have  notlunc  to  do ;  and  in  spite  of  assertions  to  the  contrary,  people  are  still  scraping 
trees  and  still  employing  the  usual  defenses  against  insects  in  precisely  those  places 
where  it  was  said  that  tne  sparrows  had  done  the  businesa, 

2.  They  attack,  harass,  fight  aj^ainst,  disposseas,  drive  away,  and  sometimea  act- 
oaUy  kill  various  of  our  native  birds  which  are  much  more  insectivorous  by  nature 
than  themselves,  and  which  might  do  us  better  service  if  they  were  equally  encouraged. 

?.  They  commit  great  depredations  in  the  kitchen-garden,  the  orchard,  and  tho 
grain-field. 

4.  They  are  personally  obnoxious  and  unpleasant  to  many  persons. 

5.  They  have,  at  present,  practically  no  natural  enemies  nor  any  check  what- 
ever upon  limitless  increase,  lliis  would  b©  undesirable,  even  in  tne  case  of  the 
most  desirable  birds ;  as  tho  case  stands,  toe  are  repeating  the  history  of  the  white  weed  and 
ikt  Ngrxoay  rat,  t 

The  discussions  to  which  we  have  referred  bore  npon  the  desirability 
of  introducing  this  bird  into  the  Korthern  cities.  For  our  present  pur- 
pose there  are  other  points  to  be  considered,  the  most  important  of 
which  is  that  this  species  would  probably  not  stay  in  the  cotton  fields  if 
it  were  introduced  there,  as  it  prefers  to  live  in  cities.  This  point  has 
been  verified  by  experience.  A  year  or  so  since  the  sparrows  were  in- 
troduced into  Bibb  County,  Georgia,  with  a  \iew  of  destroying  the  cot- 
ton-worms; but  they  almost  immediately  forsook  the  plantations,  and 
were  last  year  seen  nesting  about  a  church  in  the  city  of  Macon.  Ke- 
portij  have  also  reached  us  of  the  attempted  colonization  of  this  bird  in 


*  In  the  special  report  there  is  given  a  list  of  the  insectivorous  birds  ocnrrring  in 
the  cotton  belt.  This  list  was  prepared  by  Mr.  Robert  Kidgeway,  ornithologist  to  the 
Smithsonian  Institution. 

tSee  paper  by  Dr.  Elliott  Couea,  American  naturalist,  August,  1678,  quoted  in 
Special  Report,  pp.  152-155. 

t  Any  person  desiring  to  study  the  subject  further  will  find  a  comph^te  bibliography 
of  the  spaVrow  controversy  in  the  Bulletin  of  tlie  JIayden  Geological  and  (jeographical 
Survey  of  tho  Territories,  vol.  v,  No,  2,  compiled  by  Dr.  Elliott  Cones. 
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psurts  of  the  cotton-growing  regions  of  Texas.  The  persons  who  carried 
this  plan  out  did  not  learn  from  experience  of  the  bad  habits  of  the  spar- 
row for  the  simple  reason  that  he  would  not  stay.  In  a  very  short  time 
after  their  imi)ortation  in  considerable  numbers,  hardly  a  sparrow  was 
to  be  found  in  the  State.  Persons  interested  in  the  experiment  believed 
that  the  climate  wa^  too  warm,  and  suggested  as  the  only  means  of  bird  re- 
lief the  importation  of  some  South  American  sparrow  of  similar  habits. 
We  very  much  doubt,  however,  if  any  bird  could  be  introduced  which 
woold  prove  a  greater  blessing  than  any  one  of  many  birds  indigenous 
to  the  cotton  States,  if  equally  encouraged.  My  own  advice  is,  aftor 
eireful  consideration  of  the  subject,  cultivate  and  protect  the  native 
birds,  and  drop  all  thought  of  the  English  sparrow  for  tlie  present. 
Protect  the  native  insectivorous  birds,  by  putting  a  stop  to  their  destruc- 
tion by  ignorant  individuals  and  by  birds  of  prey.  There  ar©  two  birds 
in  particular  which  should  always  be  killed  on  sight.  These  are  the 
Une-jay  and  the  cow-bird.  We  quote  from  Professor  Aughey  concern- 
ing these  two  bad  characters: 

Among  the  bird^most  hostile  to  birds  are  the  blue-ji^ys.  They  rob  the  nest«  of 
other  biids  of  tlieir  eggs.  Wantouly  they  often  kill  even  the  yonnp  and  throw  them 
out  of  the  nest  The  increase  of  jays  is,  therefore,  incompatible  with  the  general  in- 
c?^2M^  Qf  ipsectivorous  and  other  small  birds,  especially  of  those  that  nest  on  trees  and 
ahJTibs.  It  is  hard  for  the  naturalist  to  give  up  such  a  dandy  among  birds,  but  as  ^le 
is  only  a  blackleg  in  fine  clothes,  the  feathered  tribes  are  healthier  an4  safer  without 
his  society. 

Perhaps  no  bird  causes  such  wholesale  destruction  among  birds  as  the  cow-bird. 
It«  habit  of  layipg  its  eg^s  in  the  nests  of  other  biids,  one  only  in  a  neat,  and  Icaying 
-Qiem  to  be  hatched  out  and  nourished  by  the  foster  parents,  to  the  destruction  of  their 
own  kind,  merits  banishment  and  death.  Even  crows  and  magpies  do  much  les? 
haim  to  other  birds  than  jays  and  cow-birds. 

In  addition  to  doing  away  with  these  active  enemies  of  thp  i^sect- 
ivorous  birds,  the  latter  should  be  encouraged  in  every  i)ossible  way  to 
nest  around  plantations.  For  the  martins,  native  sparrows,  and  others 
that  will  make  use  of  artificial  nesting  places,  bo^es  should  be  provided, 
if  possible.  Children  should  be  taught  to  protect,  not  to  destroy  them, 
and  a  general  sentiment  in  favor  of  birds  should  be  established.  Kot  only 
would  the  cptton-worm  suffer,  but  a  good  step  will  have  been  taken 
towards  releasing  the  planar  from  the  tyranny  of  his  other  numerou9 
insect  ei^emi^s. 

Among  reptiles,  several  varieties  of  Ijzzards  have  been  reported  by 
correspondents  as  ei^ting  cotton-worms,  but  none  have  mentioned  napies 
or  forwarded  specimens,  so  yre  are  unable  to  give  specific  names.  Lai^d 
turtles  ar^  f^lso  reported  to  lie  fond  of  the  worms,  and  as  might  naturally 
be  expected;  the  eomnion  toad  is  said  to  ftast  upon  them. 

INVBRTBI^EATE  ENEMIES. 

The  invertebrate  enemies  of  the  cptton-worm  ^rc,  with  the  exception 
of  the  spiders,  ^11  true  insects.  Tl^ese  enemies  may  be  divided,  for  the 
sake  of  convenience,  into  those  predaccom  and  ihoso  parasitic  upon  the 
cotton- worm  in  one  or  another  of  its  stages.  • 

*Tbe  use  of  these  two  words  in  contradistinction  the  one  to  the  other  is  to  be  dep- 
recated, under  ordinary  circumstances,  from  the  fact  that  they  are  not  sufflcieutly 
definitely  limited  in  their  meaning,  and  that  there  are  many  insects  which  it  would 
bcdifficult  to  designate  by  the  one  word  or  the  other.  In  the  present  case,  however,  no 
such  difficulty  occurs,  and  we  adopt  the  terma  predaocons  audparaMc  as  affording  tho 
moat  conveiuoQt  division  of  this  head. 
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PREDACBOUS. 

Spiders  (Araneida). — That  the  numerous  spiders,  always  to  be  found 
about  cotton  fields,  do  a  considerable  amount  of  good  in  captuiing  the 
cotton-worms  and  the  cotton-moths  cannot  be  doubted.  The  jumping 
spiders  {Aitides)  destxoy  many  young  larvae  and  occasionally  are  able  to 
capture  a  moth.  Plate  IX,  fig.  5  represents  a  species  which  was  observed 
by  Mr.  Trelease  to  prey  upon  the  cotton-worm. 

The  large  nesting  spiders  {Epeirides)^  of  which  the  commonest  species 
through  the  Southern  cotton  fields  is  Argiope  riparia  (Upeira  riparia  of 
older  authors),  catch  the  moth  in  their  webs. 

A  common  and  doubtless  a  beneficial  species,  which  I  observed  upon 
the  cotton  plant  in  Alabama,  is  a  large  pale-green  spider,  with  long  spiny 
legs  (Oxyopes  viridans),    (See  Plate  IX,  fig,  6.) 

Clubiona  pallens  was  found  nesting  in  cotton  quite  abundantly.  They 
fold  the  cotton  leaves  in  much  the  same  manner  as  do  the  cotton- worms, 
forming  thereby  a  sort  of  basket,  in  which  they  deposit  their  eggs. 
They  may  at  once  be  distinguished  from  the  Aletia  web  by  the  wMte- 
ness  of  the  silk  of  the  former. 

Among  the  smaller  species  which  have  been  noticed  upon  the  plant 
among  the  young  worms  may  be  mentioned  Attvs  fasciatus,  Theridium 
glohosum,  T/wridium  funebre^  Epeira  stellatay  Sinyphia  communiSy  Tetror- 
gnata  extensa,  Meilia  «p.,  and  Xysticus  sp,* 

Of  the  true  insects  that  prey  upon  the  eggs,  larvae,  or  adult  of  Aletia 
argillacea^  some  35  species  have  been  observed  by  the  correspondents 
and  observers  of  the  department.  Of  these  we  shall  speak  in  their 
regular  scientific  order,  beginning  with  those  belonging  to  the  Neub- 
OPTEBA,  the  lowest  order  of  insects. 

Aphis  lions  {Neur.,  gen.  Chrysopa),  The  aphis  lions  are  the  larvae  of 
the  "golden-eyed  lace- wing  flies" — insects  with  slender  bodies  and  ex- 
tremely delicate,  gauze-like  wings.  Their  color  is  usually  green  and 
their  eyes  golden  (I'epresented  in  all  stages  in  Plate  IX,  figs,  7  and  8.) 
Upon  being  disturbed,  they  emit  a  disagreeable,  fetid  odor.  Their  eggs 
are  white  aad  are  supported  by  long  foot-stalks,  as  shown  in  the  figure, 
usually  upon  plants  infested  with  plant-hce.  The  larvae  aro  active  and 
extremely  voracious.  There  are  two  or  more  broods  in  the  course  of 
the  summer,  and  the  last  brood  winters  in  the  chrysalis  state,  protected 
by  a  compact,  round,  whitish  cocoon. 

These  ai)his  lions  are  abundant  upon  the  cotton-plant  throughout  the 
summer,  and  in  the  early  ]>art  of  the  season  do  the  planters  much  good 
by  destroying  the  cotton-aphides  in  large  numbers.  Later  in  the  sea- 
son  they  devour  the  eggs  and  newly-hatched  larvae  of  the  cotton -moth. 

MosQUiTo-HAWKs,  Draoon-Flies,  or  Devil's  Dabnino-needles 
(Neur.^  Fam.  Libellulidae). — ^These  insects,  in  the  adult  stage,  are  so  well 
known  as  not  to  warrant  description.  The  eggs  are  laid  in  the  water, 
either  indiscriminately  dropped  or  deposited  around  the  stem  of  some 
aquatic  phint.  The  larvae  are  predaceous,  living  upon  other  aquatic 
insects.  The  habits  of  the  perfect  insects  are  also  predaceous.  (We 
figure  (Plate  X,  fig.  1)  one  of  the  most  common  species,  Libelula  trinuus- 
ulata.)    Tbey  catch  and  eat  numbers  of  insects  upon  the  wing. 

In  the  next  order,  Obthopteba,  we  find  but  one  insect  which  preys 
upon  Aletia  argillacea ;  although  in  i)arts  of  Texas,  according  to  >lr. 
Schwarz,  the  planters  insist  that  the  grasshoppers  e^t  the  cotton-wormi 

The  Rear-horse,  Camel-cbicket,  ob  Devil's  Riding-hoesb  (Mai^ 

" The  deti^nuinationa  of  the  spiders  mentioned  in  this  report  were  made  by  Mr. 
George  Marx,  of  thia  department. 
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ffe  Carolimi).  As  useful  an  insect  as  occurs  in  tbo  Soutbeni  States 
is  known  by  the  above  popular  names  in  different  localities.  Its  IckmI 
consists  entirely  of  other  insects,  which  it  approaches  stealthily  and 
seizes  with.its  powerful  spined  forelegs.  The  amount  of  good  which  it 
does  in  thusdestioying  noxious  insects  is  hard  toostimate.  The  capacity 
of  each  individual  can  be  seen  fi^ora  the  fact  that  in  one  night  a  single 
female  has  been  known  to  kill  and  devour  eleven  Colorado  potato-beetles, 
leaving  only  the  wing-cases  and  parts  of  the  legs.*  The  only  objection 
to  them  seems  to  be  that  they  are  not  sulficiently  discriminating  in  choos- 
ing their  prey,  and  beneficial  as  well  as  noxious  insects  suffer  from  their 
attacks.  They  seem  to  be  especially  fond  of  one  another,  and  after  sex- 
ual union  the  female  frequently  devours  the  male.f 

The  mantis  winters  in  the  egg:  state  and  its  pecular  egg-masses  (see 
Plate  X,  fig.  2)  are  abundant  and  conspicuous  ui)on  tree  twigs  through- 
out the  winter. 

The  next  order,  Hexiptera,  contains  several  hard-working  cotton- 
worm  enemies. 

The  Spined  Soldier-bug  (Arma  [Podisus]  spimsa  Dallas).— -This 
insect  (Plate  X,  fig.  ;5)  is  a  most  useful  one  from  its  usual  cannibalistic 
habits.    Dr.  Phares  says,  in  answer  to  question  G  a  of  the  1878  circular : 

Many  are  said  to  do  so.  of  whicli  T  cannot  testify;  \n\t  for  tli»>  following  I  can; 
Soldiei«-bng8  pierce  the  catei-pillar,  suck  tlicir  jai(;es,'^and  thus  de^stroj^  them  (see  iUus- 
trative  pUite,  Knral  Carolinian,  August,  1670,  p.  68:i).  The  soldior-bng  presents  his 
lanee,  moves  deliberately  and  steadily  along  till  the  caterpillar  is  impaled. 

Specimens  were  also  received  from  Mr.  Trelease,  with  the  remark  that 
he  had  observed  them  on  several  occasions  to  kill  the  cotton-worm. 

The  Green  SoLDnm-nua  {Baphlgaster  [Xeza7'a]  hilar i^  [Peyinsylva- 
mens  of  Fitch.]).    (Plato  X,  tig.  4.) 

This  insect  was  ii^ired  by  ]\Ir.  (Hover  in  his  rejmrt  on  Cotton  Insects 
(R^pt.  Dept.  of  Agri.,  T855,  PI.  YIII,  fig.  5,  p.  93),  and  in  the  text 
s]>oken  of  as  i>iercing  cotton-bolls  and  sucking  the  sap.  Mr.  Bailey, 
of  Monticello,  Fla.,  is  given  as  authority  for  the  statement.  It  wa« 
said  to  be  very  abundant  in  the  cotton  fields. 

Concerning  its  killing  the  cotton-worm,  Professor  Willet,  in  a  recent 
letter  to  this  department,  has  the  following : 

A  ^ord  about  an  enemy  to  the  cotton-worm.  At  Montezuma,  Macon  Connty, 
frt*orgia,  September  20,  when  collecting  cotton-worms  {Aletia  aryillacea)  for  experi- 
loeuts,  I  saw  one  extended  ia  the  air  horizontally  from  a  cotton  leaf,  holding  on  only 
by  liifi  two  anal  feet  and  contorting  his  bo<ly  about  as  if  in  great  paiu.  On  examina- 
tion, I  found  a  plant  bug  had  pierced  him  about  the  anus  and  was  quietly  sucking  his 
juices.  I  had  no  vial  nor  box,  and  could  only  drop  them  in  the  basket  with  other 
larva.  ITie  next  morning  I  found  The  catei-pillar  dca<l:  but  the  bug  was  not  to  Im» 
found.  I  think,  from  the  hurried  sight  I  got,  it  is  what  Glover  calls  the  green  Plant 
I'.ug,  Plate  Vlll,  tig.  5.  A  gentleman  living  there  told  me  he  saw  another  cotton- 
wonn  impaled  in  iis  side  by  a  similar  bug. 

It  would,  of  course,  be  unsafe  to  accept  the  identity  of  the  insects 
upon  such  insutficient  grounds,  but  it  is  probable  that,  if  not  the  same, 
Mr.  Willet's  insect  was  an  allied  species  of  liaphigaster.  Wo  have  Mr. 
Glover's  authority  that  either  hilar  is  or  a  closely  allied  species  is  pre- 
daceons  upon  the  Colorado  potato-beetle.  It  is  ])robable  also  that  the 
same  insect  is  meant  by  several  of  our  correspondents,  who  enumerate 
" green  chinches"  as  among  the  enemies  of  tlie  cotton-worm. 

The  Thick-tiiigiied  Metapodius  (AcanthocephaJa  [:\Ietapo(liu8]femo' 

*See  First  Missouri  Entomolojrical  Report,  p.  169  (1869). 
1  See  Pacltard's  Guide  to  the  Study  of  Insects,  p.  075. 
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rata,  Fab.,  Rhinuchns  nasulus  of  Say). — Concerning  the  occurrence  of 
tills  insect  in  the  cotton-field,  Mr.  Glover  said,  in  1855 : 

Tliv'sc  insects,  thongh  soineTvhat  numerous,  were  never  observed  to  suck  the  sap 
iiom  the  bolls,  yet  it  would  be  well  to  investigate  their  habitos  more  minutely  before 
(Jecidinjj  whether  thoy  are  injurious  or  not. 

The  following  short  account  of  the  insect  m  from  the  dei>artment  report 
for  1875,  p.  129 : 

JcaiithocrpJtala  (Mitapoilius)  femorata^  so  eajled  from  its  swollen,  s])ii)y  tliigbs.  is  a 
large  reddiyh-browTi  or  blackish  insect,  ([uite  abundant  in  fht.  iScmtiu  in  cotton  ncUb. 
It  m  very  slow  in  its  motions,  and  appears  to  be  fond  of  basking  in  tl^e  sun.  Tho 
thighs  are  strongly  developed  and  R]nny,  especially  on  the  un<icr  side,  while  the 
ehauks  have  broad  thin  plate  or  leaf-like  projections  on  their  side*i,  v/liich  give  tliese 
in.iccts  a  very  peculiar  appearance.  The  eggs  are  NUiooth,  short,  oval,  and  Lave  been 
found  arranged  in  beads  like  a  necklafo  on  the  leaf  of  ivhite  pine.  The  fuU-gvowu 
insect  is  said  to  injure  cherries  in  the  \Vestorn  Slates  by  puncturing  them  with  its 
beak  and  sucking  out  the  juices,  thus  proving  it,  at  least  in  one  instance,  to  bo  a 
feeder  on  vegetable  suhstaucBsj. 

Its  importance  to  the  cotton  planter  is  shown  by  the  following  account 
by  Mr.  Trelease : 

Several  bugs  (Hemijyteya)  were  seen  to  kill  the  cotton-worm.  Early  in  the  season 
great  numbers  of  a  large  ill-smelling  bug  with  dilated  hind  logs  (Acanthocepfmla 
femorata)  were  seen  in  the  weeds  and  shrub ocry  about  the  borders  of  the  cotton  nelds, 
being  very  noticeable  on  account  of  its  buzzing  tjight.  After  Aieiia  appeared  in  nim»- 
bers,  fewer  of  these  bugs  were  seen,  but  they  were  several  tinios  soon  to  catch  cuter- 
I>iUars  and  suck  the  juices  of  their  bodies. 

The  full-grown  insect  is  shown  Jit  lig.  1  of  Plate  XI.  PlautiTS  will 
do  well  to  avoid  destroying  eitlier  these  in-sctits  or  tlieir  eggs- 

The  Be vil's Horse  or  WHEEL-nira  {FrwmtuHeribtatm.lAn.]  Kedu- 
vitis  novenariuSj  ^*^ay).  (Plate  X,  fig.  o.) — Mr.  Glover,  in  the  1855  I'e- 
port,  mentions  this  insect  as  among  the  few  beneficial  to  the  cotton 
plant.  He  there  mentions  that  he  placed  a  young  specimen  of  Rcduinus 
m  a  box  with  ten  caterpillars,  all  of  which  it  destroyed  in  the  short  space 
of  five  hours. 

Concerning  the  general  habits  of  tlie  insect,  we  refer  the  reailer  to  mv 
excellent  account  by  Professor  Glover,  in  the  Department  of  Agxicul- 
ture  Keaort  for  1875,  p.  128. 

For  the  activeness  of  the  devil's  horse  in  tlie  cotton  fields  of  tlie 
South,  many  correspondents  have  vouched,  and  planters  should  txeat 
him  like  the  friend  that  he  is. 

The  Rapacious  SoLDiER-Bua  (/S*i«m  «*«/^/*;/N*/t(i««,  De  Geer,  [Say's 
Redimus  ra;ptatorim]). — ^This  insect  (Plate  ^l,  fig.  2)  is  found  all  over 
the  country,  North  and  South,  preying  upon  all  kinds  of  insects.  Like 
the  las^named  species,  when  young  it  devotes  itself  to  plant-lice,  but 
upop  attaining  its  growth  it  attacks  insects  of  a  larger  size  and  of  more 
economic  importance.  In  the  Xorth  it  has  done  a  fj^ood  work  in  destroy- 
ing canker-worms,  Colorado  potato-beetles,  and  otiur  pesti^,  and  dming 
the  past  summer  they  were  seen  in  considerable  numbers  about  the  col- 
ton  fields,  engaged  in  killing  the  cotton- worms. 

According  to  the  editors  of  the  American  Entomologist,  Vol.  I,  j),  1.'07, 
the  eggs  of  the  rapacious  soldier-bug  are  about  tite  si/i^  of  u  common 
pin's  hcjid,  are  laid  in  two  parallel  rows  ujum  tlu^  ])aik  \^[  limbs  or 
twigs,  and  each  egg  is  bordered  round  its  tip-end  wilh  a  tiin^v  oC  sijori 
jiricklea. 

When  newly  hatched,  the  young  soldier-bugs  nmy  b<*  ttt'.[mMirly  lonittl 
in  the  curl  of  the  common  elm-leaf  plant-louse  (Svhizonetim  Ainerirfma), 
and  also  the  common  apple  aphis  (Aphis  mall),  busily  engaged  in  devour- 
ing the  lice  J  and  it  is  more  than  probable  that  in  the  cotton  fields  they 
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will  be  tomi6,  |>reying  upon  the  cotton-louse  {Aphis  gossypii),  The  fall 
grown  insect  is  shown  at  Fig.  16.  It  is  brownieh  in  color,  with  a  reddish 
Ktrii>e  down  the  back  of  the  abdomen.  The  front  legs  are  greatly  en- 
larged and  powerfully  spiued,  enabling  the  insect  to  hold  it^  struggling 
prey.  From  these  spines,  and  those  upon  the  head,  it  has  gained  its 
fiicieatific  name,  mtUtispinosa, 

In  addition  to  these  five  hemipterous  insects,  many  specimens  of  a 
small  black  and  red  bug  were  many  times  seen  about  the  pupae  of  Aletia, 
and  were  often  found  within  the  loose  cocoons.  Although  they  wei^e 
never  actually  observed  to  kill  the  chrysalides,  their  presence  is  sus- 
picions, especially  as  upon  examination  their  beaks  were  found  to  be  of 
the  short,  broad,  predaceous  type.  All  of  the  specimens  forwarded  to 
the  department  were  of  immature  individuals,  from  which  it  was  impos- 
sible to  ascertain  the  species.  They  were  flat,  nearly  round,  a  tiifle  over 
one-tenth  of  an  inch  (3™")  in  length.  The  head  and  thorax  were  black  5 
the  abdomen  had  a  broad  red  band  around  near  the  margin,  and  three 
narrow  transverse  white  bauds. 

Although  we  have  several  parasites  on  the  cotton -worm  belonging  to 
the  next  order,  Dipteea,  the  only  predaceous  insects  fiom  this  order 
are  the  Asilus  flies. 

A»iLUSFLiES  on  Bobber-flies. (Dipt.  fam.  A«nn*^a^).— The  large 
buzzing  fly,  with  long  slender  abdomen  and  thick  hairy  throat,  is  a 
familiar  sight  in  the  cotton  field  to  the  observing  planter.  A  popular 
name  was  never  more  appropriately  applied  than  that  of  robber-flies 
{^^  raiihfliegen^)^  given  to  these  flies  by  the  Gennans.  'ihey  are  among 
the  most  rapacious  of  insects :  but  not  only  are  they  as  indiscriminating 
a0  other  predaceous  insects,  but  some  spex^ies  seem  actually  to  prefer 
beneficial  insects  as  a  steady  diet.  There  is  almost  no  enemy  which  the 
apiarist  fears  more  than  these  "  bee^cillers,"  as  some  species  are  termed. 
Mr.  Thompson,  in  an  aiticle  in  the  Rural  World  for  September  12, 
1B08,  stated  that  he  had  observwl  one  individual  Asilus-tiy  to  destroy 
14X  bees  in  one  day. 

Three  species  have  been  captured  in  the  cotton  fields  of  Alabama. 
These  are  Urajs  apioalUt^  Wied.,  Biogmltes  discolor ^  Lw.,  and  Dionyzhsf 
ap.  By  far  the  most  abundant  species  was  Eraw  apicalis,  Wied.  This 
H|>ceie8  (represented  by  Plate  XI,  fig.  3)  varies  from  an  inch  to  an  inch 
and  a  quarter  in  length  (25  to  ^2'"%  and  has  a  wing  expanse  of  nearly 
an  inch  and  a  half.  The  abdomen  is  black,  with  silvery  markings  above 
and  whitish  below.  The  top  of  the  thorax  is  yellowish-white  and  brown 
above,  as  seen  in  difi'erent  lights.  The  legs  are  spiny  and  light-brown 
in  color  and  the  face  is  nearly  white.  In  the  summer  of  1878 1  observed 
large  numbers  of  these  insects  flying  around  the  cotton  fields  in  the 
vicinity  of  Selma,  Ala.,  occasionaily  darting  to  the  ground  and  seizing 
some  insect.  With  some  difficulty  a  specimen  was  captured  while 
(mgaged  in  sucking  the  juices  of  a  young  grasshopper  {Caloptenus  sp.). 
Duiing  the  past  summer  Mr.  Trolease  forwarded  several  of  these 
insects  to  the  department  item  Minter,  Dallas  County,  Alabama.  He 
stated  that  they  were  very  abundant  hi  the  cotton  fields,  and  had  been 
several  tinu»s  seen  to  catch  the  cotton-moth  on  the  wing  and  devour  it. 
The  mjmcily  and  1  he  capacity  of  thoseflieshaA'c  been  vseeninthe  statement 
of  Mr.  Tliompsou  ;  and  even  HUi»posing  cuch  individual  in  the  southern 
cotton  fields  in  the  course  of  a  day  to  kill  cotton-moths  in  numbers  that 
shnll  HiJem  «mall  In  pro])()rtion  to  the  number  of  bees  which  Mr.  Thomp- 
>ion  actually  saw  thcni  kill,  wo  shall  be  obliged  to  put  them  down  as 
,  anion cr  the  very  best  friends  of  the  i)lanter.  The  benelits  derived  from 
the  abundance  of  this  insect  will,  however,  be  gi'catly  detracted  from 
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wherever.bp^s  are  kept,  aud  it  is  also  more  than  probable  that  its  fond- 
ness for  insects  of  this  sort  leads  it  to  kill  "wasps"  and  "hornets,''  some 
of  which,  as  will  be  shown  further  on,  are  veiy  efficient  enemies  of  the 
cotton-worm.  The  hai-m  done  in  the  latter  way  is  undoubtedly  moi'c 
than  compensated  for  by  the  cotton-worms  killed,  but  the  former  habit 
is  one  which  cannot  be  condoned,  and  which  quite  effectually  sijoils  the 
chai-acter  of  these  otherwise  beneficial  insects. 

The  next  order,  Coleoptera,  contains  very  many  predaceous  insects, 
and  more  species  from  this  order  have  been  found  to  prey  upon  the  cot- 
ton-worm than  from  any  other. 

Tiger-beetles  {Coleojyt.^  fam.  CinHndelidae). — The  Carolina  ti^ei'- 
beetle  (Tetracha  Carolina^  Linn.)  was  mentioned  by  Mr.  Glover  in  the  De- 
partment of  Agriculture  Eeport  for  1855  (p.  100)  as  among  those  insectts 
'^  beneficial  to  the  cotton  plant"  by  destroying  it^  enemies.  He  remaiks 
tliat  "this  species"  appears  not  to  be  so  partial  to  the  light  of  tlic  sun 
as  some  other  species,  but  often  conceals  itself  under  stones.  It  is  also 
seen  much  more  frequently  in  the  cotton  fields  during  cloudy  weather, 
toward  evening,  than  in  a  fer\'id  midday  sun.  Many  specimens  of  this 
beetle  have  been  forwarded  to  the  department  during  the  past  summer 
from  the  Alabama  cotton  fields ;  Dr.  A.  W.  Hunt,  of  Denison's  Landing, 
Periy  County,  Tennessee,  mentions  it  in  his  li4st  of  insects  preying  upon 
the  cotton-woim.  Plate  XI,  fig.  4,  represents  very  fiiirly  tlie  i)erfect 
insect.  It  is  usually  about  three-fourths  of  an  inch  (19"'"*)  in  length,  is 
of  a  brilliant  metallic  color  with  i)urple  and  cro[>peiy  retieetions  as 
viewed  in  different  lights.  The  eyes,  legs,  and  mouth  parts  are  of  a  dirty 
white.  The  Carolina  tiger-beetle  can  at  once  be  distinguished  fiiom  the 
only  other  i^orth  American  representative  of  the  genus  Tetracha  {T.Vir- 
fflniea)  (see  Plate  XI,  fig.  5)  by  the  comma-shaped  yellowish  mark  at 
the  end  of  eaeh  wing  cover.  ♦ 

Otlier  tiger-beetles  belonging  to  the  typical  genus  Cincbulda  are  found 
in  the  cotton  fields  iierfbrming  the  same  good  offices.  We  figure  several 
common  species  in  ordei*  to  give  a  general  idea  of  tiie  group.  At  Plate 
XL  fig.  6,  a  larva  and  several  species  in  the  adult  form  are  shown. 

Ground-beetles  (CoZeopt.,  fam.  (7araWt?ae).— Almost  all  of  the  beetles 
belonging  to  this  family  are  carnivorous,  and  the  family  as  a  whole  does 
much  good  by  destroying  injurious  insects.  These  insects  are  to  be  found 
during  the  day  under  sticks  and  stones  and  under  the  bark  of  trees,  from 
which  places  they  go  out  at  night  to  hunt  for  their  prey.  The  larv^ae  live  iu 
sunilar  situations  and  are  also  neatly  always  predaceous.  The  generali- 
zation is  made  by  Packard  that  they  are  "generally  oblong,  broad,  with 
the  terminal  ring  armed  with  two  horny  hooks  or  longer  filaments,  and 
with  a  single  false  leg  beneath.''  Of  these  beetles  all  which  are  to  be 
found  in  the  cotton  fields  will  undoubtedly  lose  no  chance  to  destroy  the 
cotton -worms.  A  correspondent  from  Texas  speaks  of  "  the  large  green 
ground-beetle"  as  destroying  the  worms.  These  are,  in  all  probability, 
Calosonia scrututor^  Fabr.,  shown  at  Plate  XI,  fig.  8.  According  to  Hai- 
ris,  this  insect  is  known  to  ascend  trees  in  search  of  canker-worms  and 
similar  insects.  Another  beetle  of  similar  habits  is  Calosoma  cullidum, 
shown  at  Plate  XI,  fig.  7.  Mr.  Glover,  in  the  1855  report,  figures  a  spe- 
cies of  Harpalus,  probably  H.  caliguwsiis,  Say  (see  Plato  XII,  figs.  1,  2), 
and  in  the  text  refers  to  it  as  being  abundant  in  the  cotton  fields  and 
beneficial  by  destroying  the  different  enemies  of  the  cotton  plant. 

Soldier-beetles  (Goleapty  team.  Lampyrid^ie.  g(mn»  Chauliogna;th(Sj 
Hentz). — The  family  Lampyridae  is  popularly  known  as  the  firefly  family, 
and  the  adult  beetles  are  too  well  known  to  need  description.  In  the  per- 
fect shite  they  are  nearly  all  vegetable  feeders,  while  the  larvae  are  nearly 


Digiti 


zed  by  Google 


REPORT  OF  THE  ENTOMOLOGIST.  293 

all  i*araivorous.  The  larvae  of  Chauliog)tathm  are  long,  slender^  flattened, 
tapering  toward  the  ends,  active,  with  large  jaws.  They  are  usually 
blackish,  with  pale  spots  at  the  angles  of  the  segments.  ChauUognathtis 
Pennstflmnicxts  (Plate  XII,  fig.  4)  was  found  by  Mr.  Glover  to  be  so 
plentiinl  in  the  cotton  fields  near  Columbia,  S.  C,  that  four  to  six  might 
be  taken  from  one  bloom  alone.  They  seem  to  feed  entirely  upon  the 
pollen  or  nectar  of  the  flower,  and  would  so  busily  engage  themselves 
in  feeding  as  scarcely  to  notice  the  approach  of  mankind.  A\Tien  issuing 
•from  tlie  flower  they  would  nearly  always  be  so  covered  with  masses  of 
pollen  as  scarcely  to  bo  recognizable.  They,  without  <loubt,  served  a 
gOQil  purpose  in  assisting  the  thorough  fertilization  of  the  ilower.  This 
beetle  is  about  thre^-quarters  of  an  inch  in  length,  with  black  head,  eyes, 
legs,  and  antennae.  The  thorax  and  wing-cases  are  orange-yellow,  with 
a  lar^e  dark  spot  in  the  center  of  the  thorax,  and  a  broad  black  stripe 
down  the  center  of  each  wing-case,  thus  leaving  a  narrow  margin  of 
oranpre  yellow  all  around.  The  yellow-margined  soldier-beetle  {ChauU- 
ofpiathns  marginatvs)  was  fonnd  by  Mr.  Glover  to  take  the  place  of  the 
Pennsylvania  soldier-beetle  in  Florida.  This  insect  (Plate  XII,  fig.  3) 
is  about  half  an  inch  in  length,  and  may  be  distinguished  from  the  lae- 
ter  8i>ecies  by  the  head  and  lower  part  of  the  thighs  being  orange.  The 
harm  done  by  the  adiUts  is  slight,  if  any,  and  the  good  accomplishe<l  by 
the  larvae  is  probably  considerable.  We  have  no  definite  report  of  their 
having  been  observed  to  destroy  either  the  eggs  or  the  young  of  the 
cotton-moth,  yet  from  their  well-known  proclivities  they  probably  do  so, 
and  from  the  numbers  in  which  the  adnlta  occui',  we  c^an  readily  sup- 
I>ose  that  no  small  amount  of  good  is  done  in  this  way.  At  all  events, 
the  soldier-beetle  should  not  be  destroyed. 

Laby-birds,  on  Laby-bugs  (Coleoptj  family  CoccineUidae). — The 
'*  lady-birds  "  are  better  known,  perhaps,  than  any  other  family  of  beetles. 
Thej'  are  small,  round,  and  hemispherical,  usually  red,  yellow,  or  black, 
^vith  spots  of  one  or  the  other  of  these  colors.  All  are  carnivorous  ex- 
cept Epilachna,  The  eggs  are  usually  long,  yellow,  and  oval,  and  are 
laid  in  patches,  often  in  the  midst  of  a  group  of  i)lant-lice,  which  the 
newly-hatched  larvae  greedily  devour.  The  larvae  (see  fig.  20)  are  long, 
soft-bodied,  rather  pointed  toward  the  end,  and  are  quite  active.  The 
jaws  are  small  and  inconspicuous.  They  are  often  quite  gaily  colored, 
and  covered  with  scattered  tubercles,  spines,  or  tufts  of  hair.  They  attain 
their  full  growth  in  three  to  four  weeks.  When  about  to  transform  to 
pui^ae  they  attach  themselves  by  the  end  of  the  body  to  a  leaf  or  twig, 
and  either  throw  oif  the  old  larva  skin,  which  remains  around  the  tail, 
or  retain  it  around  the  pupa  for  protection.  The  pupa  is  small  and 
rounded,  simulating  the  true  beetle.  The  perfect  insect  comes  forth  in 
about  a  week.  The  larvae  feed  upon  plant-lice  and  other  small  insects, 
of  which  they  destroy  immense  numbers.  The  adult  beetles  also  destroy 
other  insects,  although  in  lesser  numl)ers  than  the  larvae.  Quite  a  num- 
ber of  species  of  the  lady-birds  are  found  in  the  cotton-fields  doing  good 
work,  a  few  of  the  most  common  of  which  we  figure  and  briefly  describe. 
Coccinella  novcmnotata^  Ilerbst.  (Plate  XII,  fig.  8,  and  pupa),  is  light 
yellowish-red  in  color,  and  may  at  once  be  distinguished  by  the  nine 
black  spots  upon  its  whig-covers,  arranged  as  shown  in  the  figure,  four 
upon  each  wing-cover,  the  t  wo  hind  ones  being  the  larger,  and  one  in  front 
on  the  midjUe  line.  Coccinella  mnnda  (Plate  Xll,  fig.  7)  is  a  smaller 
species  of  precisely  the  same  color,  but  without  any  spots  upon  the  wing- 
cover.  Its  thorax  is  black,  with  two  small  light  spots.  Bipj^odamm  con- 
rcrgem  (Plate  XIF,  fig.  6)  resembles  the  })receding  in  general  ground 
color.    It  is  larger  and  more  elongated.    On  the  wing-covers  are  thir- 
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ttoii  HtiiiiW  black  si»ot<.  Th^  thorax  w  Ma^-k.  ^Mtli  a  I'l^ijt  \(*llu\v  inar- 
jrin-  and  two  lines  of  thn  .<ime  color  approacliir^  a  V  in  i']irtT>e.  Iluri*^- 
damia  maculaia  (Plate  XII,  fiir.  o  i^  piuk  iii  color,  with  t^^n  lar.,'**  hhnk 
Ki>otM  on  the  winj^covers,  of  which  two  are  ujjoii  rh-  middle  line.  Thf^ 
thorax  ig  i«nk,  with  two  liir;(e  black  Kjiotfl,  and  the  head  is  I'nk,  witJi 
bla<;k  eyes.  It  Ib  sinallt-r  tiiau  the  last  named  *^jtccies.  OK-ci/urn  retWHia 
(I'late  XII,  fig.  9)  is  lai;rer  and  broader.  It  is  pink  in  c<>l«»r.  with  ten 
lar^e  black  HjK^ts  n^^m  the  win;x-coyers,  of  which  the  hind  two  blend  into 
each  other  across  th«!  middle  line.  The  inner  middle  spot^  are  shaped  like 
inverted  eonima.^.  The  thorax  is  }»ink,  with  tour  M)''k  si>c»ts,  of  whkdi 
the  two  hinder  ones  meet  m:ros.s  the  niiddle  line  to  lorn  a  V.  ChiliHO- 
rujt  bitulnerm^  Muls.  (the  twice- .stabbed  lady-])ir(l).  is  hcinis]>herieal  in 
form,  and  shiny  black  in  color.  A  little  in  front  of  the  middle  of  each 
wing-cover  is  an  irre;,Mdar  brj;,'ht  re<l  spot.  Tlie  thorax  is  black,  with  a 
whitish  l)order,  and  the  head  is  whitish,  with  black  eyes. 

That  these  lady-bird.s  destroy  many  eg'gs  and  newly  hatched  worms 
of  the  cotton-moth  there  can  be  no  doubt.    3Ir.  Treiease  rejK^rts : 

I  hav<*  fM»f»n  bnt  one  in.'*^f  t  (l<^«trnyin;^  tliff  c;:fxs  of  tin;  Al^fia,  vi/.j  the  larva  of  one  of 
tlift  ln<ly-bir'ls  (ifijfpotJnunn  fmireri/^it-j.  Tliis  \ras  on  tlie  'Zi>ih  (.!'  An^jiist.  Tlie  lar^a 
wafl  Hct\r(  h'lujx  tl;*;  Io^.t  HMriMcc  ol  a  Jt-af,  a];];."-r<i»t}y  for  Kuhidfy^  ^xhcn  it  ♦^nconntrred 
an  Aletln  e^vc,  \%ljit'h  it  irnnu<liatf!y  bit  with  it<  njan*iii>l<^.'i :  buf,  as  if  di^iikiiiiiiti*  ta^t^, 
it  b'O  flu.  i-u,\:,  iuu'at>  n  ai»«l  jj.mhs'mI  on.  J.t'tr  r,  I  haw  rl'is  same  !;irva  bite  auoflier  egg, 
andtbiH,  tf^>,  was  J(ft  wi  Iiotit  ^1l^t^e^flistJ:l^;lrK•r^.  b^t:  of  course  Ijoth  eji;jjs  were  kilU-d. 
Thou^b  many  hour?!  wfre  -I'mt  in  \tu^\i'ni%  lor  furtljer  attncUs  upon  tlie  v\if*^oi  Alctia, 
the  difHr'iiHii'**  neeeKsarily  attc])df;nt  upon  piub  ob«'rvnrion<?  prevented  uie  Irom  seeing 
any  more.  From  ibe  art  ion.'*  and  Vnow  u  i»rorHvities  of  tbe  iatiy-biids  known  an  Hip- 
poiUtmia  conrerf/nifi,  II.  'mntvlafa,  ('*)r<intUa  wirnda^  and  C.  i)-noiat<Jiy  all  of  wbich  ar6 
fotilid  iu  abundance  on  cotton  j>larits,  and  of  CliUocanis  hinihurita,  one  adult  of  which 
wa«  heen  heanliinf;  the  b'aven  of  cotton,  I  KU.'jpeet  tbat  they  all  destroy  these  vggH 
more  or  le/w  coninion!y. 

In  Dr.  Phares'8  report  an  unknown  enemy  of  the  cotton-womi  was 
8[K>ken  o£    Conceniin;;  this  insect,  in  a  later  letter,  Dr.  Phares  says: 

In  my  report  upon  tlie  eotton-infehtinj?  in«ieet.s  made  last  autnmn,  in  that  portion  in 
which  mention  m  made  of  insect  enfniiew  <d  ihe  Jhlia,  one  i»  referred  to  and  obscurely 
figured  on  pa{>er.     1  find  tbat  my  Hon  bad  drawn  it  M'*parately  and  distinctly,  and  it 

ftrntiHl  to  he  A  (^ocflneUa  or  jrtpjH)fhimia.  We  are  both  of  tbe  opinion  that  it  id  tbft 
arva  of  Coccinella  notenMwtaia,  ko  abundant  on  the  cotton  plant. 

In  his  report,  Dr.  Phares  speaks  of  these  larvae  as  feeding  npon  the 
chryHali/ir^  o^  Aletia.  This  might  se(?m  at  variance  with  the  well-knoim 
habits  of  these  larvae  (feeding,  as  they  do  generally,  npon  smaller  in- 
Hectfl,  or,  at  all  events,  n[)on  insects  of  bnt  slightly  larger  size  than 
themselves),  to  attack  so  large  an  object  as  the  chrysalis  of  the  cotton- 
worm  5  bnt  3Ir.  (Hover  has  placed  on  record  a  similar  instance.    He  says: 

Tlie  perfect  Imly-bird  also  destroys  Aphides,  but  not  in  snob  nnnibers  as  their  larvae 
in  Avhich  Htato  it  alfio  destroys  tbe  chrysalis  of  the  butterHy  (Arfiynnis  coltfrnhina)  seen 
HO  often  in  tbe  cotton  tields.  I  have  repeatedly  olnierved  them  iu  Georgia  kilhng  the 
chrysalideji  of  this  butterfly,  which  hun^  su«|>euded  from  the  fence-raiL^  and  on  the 
under  side  of  the  boughs  of  trees  and  shruJjs.  It  appears  to  attack  the  chrysalis 
chiefly  when  soft  and  just  emerfjed  from  the  cater])illar  nkin.  It  is  iu  this  state  that 
the«e  wandering  larvae  attack  it,  and,  biting  a  hole  in  the  skin,  feed  greedily  npon 
tlie  mreen  Jaic«  which  exudes  from  the  wound.  Sometimes,  however,  it  becomes  a 
victim  to  its  own  rapacity,  for  the  juice  of  the  ebrysaliv**  drying  up  iu  the  heat  of  tlie 
Hon  quickly  forms  an  adhesive  sulwtance  in  wliich  the  larva  is  caught,  and  thus 
detfthicd  until  it  perishes. 

It  is  probable,  however,  that  the  destroying  of  the  cotton-worm  chiys- 
alls  by  la<ly-bird  larvae  is  only  of  exceptional  occurrence.  In  addition 
to  the  evidence  already  given,  Mr.  J.  H.  Krancher  of  ]\lillheim,  Tex.,  in- 
forms ns  that  the  lady -birds  destroy  the  eggs  of  the  cotton-mothy  and 
Dr*  E.  II.  Anderson  mentions  them  among  the  cotton-worm  enemies. 
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M'o  Ugino  (PInIo  Xri.,  (ig.  10)  the  oufy  vogetablo  ft*(H]in,q;  la<ly-l)ir(l  in 
ortlcr  that  those  interested  uiay  know  what  it  is,  aucl  not  consider  it  a 
bt* u^Ucifll  si)ecies.    It  is  known  as  Epilachna  horcaVis^  Thunl)erg:.    It  is 
muvh  larger  than  any  bel'oi^  mentioned,  Is  of  a  light  i^eddish  yellow 
c<H<jr,  with  seven  large  black  npota  upon  each  wing-cover.    The  thorax 
is  of  the  same  color  and  has  four  small  black  spots.    The  head  is  con- 
colorous  with  the  thorax,  and  the  eyes  are  black.    Both  the  larvae  and 
lH*rfeet;  insects  feed  npon  tlio  leaves  of  cncnnibers,  melons,  s(ptashes, 
an<l  pumpkins — eat  unsightly  holes  in  them,  and,  when  numerons,  com- 
lUet^iy  destroy  the  plant.    Another  beetle,  of  injnrions  proclivities,  is 
ofton  mistaken  for  a  hnly-bird  by  the  planters,  although  it  belongs  to 
an  entirely  diiferent  family.    Tins  is  the  twelve-spotted  Diabrotica, 
f>iahrotica  diiodcvimpnnvtata^  I'abr.    This  insect  is  shown  at  Plate  Xll, 
fig.  11,  and  certainly  does  resemble  Coccinella  to  the  untrained  eye. 
The  principal  points  of  diflerence  between  it  and  the  common  Ifippoda- 
mias,  which  it  most  resembles,  are  that  the  Diabrotica  is  usually  green- 
ish, varying  occasionally  to  yellowish,  that  it  has  twelve  black  spots 
arranged  in  i)arallel  rows  down  the  wing  covers,  and  that  the  thorax  is 
green  and  unspotted.    The  twelve-spotted  Diabrotica  belongs  to  the 
femily  Chrysomdiilae,  or  leaf-eating  beetles.   Dr.  Packard  states  that  they 
devour  the  leaves  of  dahlias,  and  they  are  commonly  found  gnawing 
melons,  squashes,  and  cucumbers. 

In  the  next  order,  Lepidoptkha,  it  wotdd  be  fair  to  suppose  that  the 
cotton-worm  had  no  enemies,  since  predacious  insects  are  extremely 
rare  in  this  Order. 

In  spite  of  this  fact,  many  Lepidopterous  larvae  when  placed  in  cx)n- 
finemeut  will  destroy  one  another,  and  facts  have  developed  which  war- 
rant us  in  putting  the  boll-worm  drown  as  an  occasional  enemy  of  t^e 
cotton  worm. 

The  boll-worm  {HelwiJiis  armigera,  Htibn.). — Although  the  boll- 
worm  may  be  put  down  as  almost  omnivorous,  and  although  it  becomes 
cannibalistic  in  confinement  (so  touch  so  that  inbreeding  but  one  can 
be  kept  in  the  same  cage,  and  in  sending  through  the  mails  one  box  had 
to  be  allowed  for  each  individual),  we  hardly  expected  to  see  it  develop 
any  characteristic  which  coidd  l>e  called  beneficial ;  yet,  acxiording  to 
the  observation^  of  Mr.  Trelease,  it  seems  to  have  done  so.  Mr.  Treleavse 
says  in  hij^  report : 

Owing  to  its  tongh  integument,  tho  pupa  of  Alelia  sccihr  to  be  ftvrr  from  insoct 
attack  than  the  larva  is,  yet  even  its  li:inl  akin  does  not  always  savo  it.  Abont  the 
middle  of  Angnst  I  first  noticed  what  appeared  to  be  an  anomalous  pn^v^^'  ^"^'^  '^*' 
pnpation  in  tho  boll- worm  {JleUothis  amtiqcra)^  for  I  found  several  fnll-e:ro\vu  larvao 
of  this  8i)ecies  with  len\^s  closely  webl)e(l  around  tlicni,  precisely  as  Alt'lia  webs  up 
before  cbauffing  to  a  pupa.  An  examination  of  one  of  these,  however.  Kliowed  nio 
that  the  boll-wonns  hail  not  webbed  tliem  about  themselves,  bnt  had  insinuated  them- 
selves into  leaves  fokhd  and  preoeeupied  by  Alefio,  the  latter  havin,:?  already  passed 
into  tl)0  pupa  state;  and  they  had  done  this  for  the  express  purpt»80  of  feeding  on 
thefle  pupae  J  many  cases  of  this  sort  were  seen. 

So  idain  a  ease  as  this  reqnires  no  comment.  It  is  of  interest  scien- 
tifically bnt  its  practical  l:>earings  are  slight.  Earlier  in  his  report,  hear- 
ing on  this  same  point,  Mr.  Trelease  says : 

No  Lepidopterous  enemies  of  Alvtia  larvae  were  obserN-ed  by  myself,  bnt  Dr.  Lock- 
"wood  of  Cariowvillc,  Ala.,  says  that  a  number  of  years  .ago  he  siiw  a  largf^  gr*^en  laiva 
devouring  numbers  of  eottcm-eaterpii tax's.  From  what  A\e  ki:ow  of  the  habit  of  tlie 
Iroll-worm  {HeVwihis  armigtra)  it  seems  not  at  all  unlikely  that  these  larvae  may  have 
belonged  to  that  j>i)ecies. 

It^villalso  be  interesting  in  this  connection  to  state  that  the  boll- 
worms  have  been  observed  to  kill  one  another  on  the  plants,  in  oi)en 
air,  and  perfectly  unmolested,  as  will  bo  shown  later. 


Digiti 


zed  by  Google 


296         REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

As  bearing  upon  tbis  point  of  other  Lepidopterous  larvm^  attacking 
tbe  cotton-worm,  we  quote  the  following  sentence  fi-om  Dr.  Ander- 
son's report:  "I  have  never  seen  the  worm  attacked  by  any  other 
insect  than  the  grass  worm  and  then  only  when  brought  in  contact 
Concerning  this  same  insect,  Laphygma  frugiperdu^  of  Smith  &  Abbot 
(Frodenia  auUimnalis  of  Riley)  ^Fr.  Glover,  in  the  Department  of  Agri- 
cnltiu*e  Report  for  1855,  p.  78,  says: 

The  ffrass-caterpinars,  when  in  confiDenicnt,  very  ofton  kill  and  devour  each  other, 
and  when  one  is  maimed  in  the  least  it  Htands  a  very  poor  chance  for  its  life.  Several 
inf  elliRenr.  planters  state  that  when  the  grass  and  weeds  are  entirely  devonred,  and 
iio  other  vegetable  food  is  to  l)e  found,  they  will  attack  ea«h  other,  and  feed  upon  the 
8t.ill  living  and  writhing  hmlies  of  their  fonner  companions.  One  grass-caterpillar 
which  was  kept  in  continemeut,  although  furnished  with  an  abundance  of  green  food, 
actually  appeared  to  prefer ^to  feed  upon  other  caterpillars,  no  matter  of  what  kind,  ao 
long  as  their  bodies  were  not  defended  by  long  bristling  haii*s  or  spines. 

It  is  in  the  next  order,  Hy^cenopteba,  that  we  find  the  most  effective 
enemies  of  the  cotton-worm. 

Wasps  {Ihjmenopt.^  fara,  Yespariac). — These  well-known  insects,  as  a 
class,  although  they  oce^ionaly  do  some  harm  by  injuring  ihiit  or  by 
killing  honey-bees,  may,  on  the  whole,  be  called  very  beneficial  insects. 
^ot  only  do  they  devour  injurious  insects  themselves,  but  they  also 
store  them  up  as  food  for  their  young.  Concerning  the  actions  of  cer- 
tain wasps  in  the  cotton  fields,  wo  cannot  do  better  than  to  qtiote  again 
from  Mr.  Trelease's  report : 

Wasps  frequent  the  cotton  plant  in  considerable  numbers,  being  attra<;ted,  like  the 
ants,  in  part  by  the  nectar  secreted  by  the  plant ;  and  there  is  much  reason  to  believe 
that  aU  of  the  species  which  visit  the  plant  fee<l  more  or  leas  commonly  upon  tho 
caterpillar  or  larva  oiAJeliiu  I  am  led  to  this  conclusion  by  the  following  observations. 
On  the  ^th  of  August,  when  larvae  of  the  fourth  brood  of  Akiia  were  very  abundant 
in  the  swamp-cotton,  I  saw  a  large  red  antl  yellow  wasp — PolisUit  heUicosaf  Cresson 
(Plate  XII,  iig.  12)  hunting  for  thcui.  Carefully  walking  ai-ound  the  holes  eateg 
through  by  the  caterpillars,  she  explored  fheir  borders  with  her  antennae,  as  if  feelinn 
for  tho  lar\'ao ;  and  each  time  that  she  found  one  in  this  way  she  <iuirk!y  sprang  after 
it,  but  at  the  same  instant  the  larva  threw  it^self  from  the  leaf;  so  that,  while  I  was 
watching  her,  I  saw  no  less  than  eight  escape,  the  ninth  being  caught  and  eat^n. 
Occasionally  she  would  stop  hunting  long  enough  to  sip  a  little  ne(;iar  Irom  the  foliat 
glands  of  the  plant,  and  then  the  chase  was  resumed.  I  was  very  much  surprised  t<» 
see  that  she  relied  entirely  on  the  tactile  sense  of  the  antennae  for  finding  her  prey. 
Though  possessing  well-developed  ocelli  and  compound  eyes,  shese<Mn«<l  to  make  little 
use  of  them;  and  repeatedly  I  saw  her  alight  on  a  leaf  close  to  a  cat^Tpillar  without 
paying  any  attention  to  him  till  she  touched  him  with  her  antennae,  when,  as  before 
stated,  she  would  instantly  spring  after  it.  Observations  of  this  sort  were  ma4e  sev- 
eral times  on  this  wasp. "  Another  Ikrge  brown  wasp  {PoJides  sp.)  was  also  seen  to 
catch  larval  Aletias^  as  also  wei'e  a  yellow-jacket  hornet  (respa  np.)  and  a  common 
mna'dsiiiheT  {rdopccus  cwrulens,  Linn.),  and  they  all  altei*uated  hunting  for  caterpillars 
with  feeding  on  nectar.  Both  species  of  rolUfks  were  several  times  s<'en  Hying  about 
with  dead  caterpillars,  having  previously  reduced  them  to  a  pulpy  mass  withthebr 
mandibles.    They  were  inobai»iy  looking  for  bome  quiet  jdace  m  Tviiich  to  eat  them. 

«  #  *  O  *  ir  * 

Early  in  September,  while  watching  these  moths  as  tliey  fed  on  rotting  figs,  I  saw 
many  white-faced  hornets  (  Vcnpa  miu-nlala)  about  tho  tig-trees.  One  of  these  hornet^ 
was  seen  to  catch  a  two-winged  Uy  n^^'irly  as  large  as  itself.  After  killing  it,  the  hor- 
net proceeded  t(>  depri\  e  the  lly  of  ils  legs  and  wings,  which  wei*e  allowed  to  fall  to 
the  gi'ound.  The  lly  was  t  hen  earri«»d  away.  Under  these  same  trees  I  found  the 
wings  of  Alciki  moths,  and  it  looks  from  th«  se  as  though  these  moths  are  sometime-s 
killed  by  thehorner;  still,  I  never  saw  a  hornet  in  the  act  of  killing  a  moth,  or  with 
the  dead  body  of  one,  and  1  am  aware  their  usual  food  is  Hies. 

We  find,  then,  that  certain  Hpecios  of  wasps  destroy  the  cotton-worm, 
and  also,  without  iniiPh  doubt,  the  cotton-moth.  The  fwllowiu^r  species 
of  so-called  *'wa.si)s''  were  cau.t;]it  on  the  cotton  plant  in  Alabama,  and 
in  all  probability  food  upon  the  av onus:  Monedula  Carolina^  F^h.  {Hy- 
menopt,j  fam,  Bembccidac)]  Ells  4inotaiay  Fabr.;  Elis  plnmipes^  Drurj 
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(Hymenopt,  film,  Scoliadae)'^  Pelopmis  cwruleus^  Linu.  (fam.  i^fphegidae)} 
Poli9tes  beUicosaj  Cress.;   Vespa  Carolina^  Drury. 

A:nts  {Hymenoptj  family  Formicariae). — The  predaeeous  insects  from 
which  the  cotton-worm  suft'ers  the  most  are,  without  doubt,  the  ants. 
These  insects,  from  tbeir  warHke  habits  and  the  enormous  numbers  in 
which  they  occur,  seem  peculiarly  fitted  to  hold  in  check  even  so  djin- 
gerouB  an  enemy  as  the  cotton-wonn.  The  efficacy  of  ants  as  cotton- 
worm  destroyers  has  been  noticed  by  but  few  writers  upon  the  cotton- 
worm,  and  indeed  there  are  some  who  insist  that  they  never  attack  it. 
I>iiriiig  my  own  stay  at  the  South  I  nev^er  was  able  to  see  ants  attack  a 
worm  upon  the  plant.  Upon  the  ground,  however,  the  case  was  far  dif- 
ferent^   There  1  repeatedly  saw  ants  attack  and  destroy  cotton-worms. 

In  dry  weather  the  ground  cracks  to  a  great  extent.  The  ants  make 
their  nest  in  these  cracks,  and  while  excavating  them  cover  the  surface 
of  the  ground  with  fine  particlCvS  of  earth.  It  is  difficult  for  cotton- worms 
to  crawl  over  such  places ;  for  when  they  seize  hold  of  the  loose  parti- 
cles of  earth  by  their  pro-legs,  they  are  unable  to  balance  themselves, 
roll  over  upon  their  sides,  and,  if  the  earth  be  hot,  speedily  perish.  In 
this  indirect  way  the  ants  cause  the  destruction  of  millions  of  the  worms. 

Several  of  our  correspondents  stated  that  ants  were  known  to  prey 
opon  the  cotton- worm ;  and  JVIr.  Trelease  reported  as  follows : 

From  their  i;n?at  nnrabcrs  and  indefatij^able  industry,  ants  aro  probably  among  tbo 
moi^t  important  of  the  enemies  of  the  cotton-caterpillar.  Individuals  of  many  species 
Rwarm  everywhere  on  the  cotton  plants,  to  which  they  are  attracted  nij^^ht  and  day  by 
Aphiden  and  nectar.  On  many  c(»tton  loaves  there  are  places  where  some  larva  has 
eaten  the  parenchyma  of  the  lower  surface,  bnt  the  most  careful  search  fails  to  dis- 
cover the  larva.  Thonjjh  not  invariably  so.  these  places  are  often  eaten  by  very  youiijj; 
larvae  o(  Aletiaj  and  as  thest^  are  not  to  bo  found,  it  looks  as  though  they  had  been  re- 
moved by  some  enemy,  probably  ant«,  though  I  have  never  seen  ants  attack  very  small 
caterpillars.  In  July  a  number  of  caterpillars  were  collected  in  the  bottom-laud,  to 
which  they  were  principally  couiined  at  that  lime,  and  placed  on  cotton  growinc  in 
dry,  Pandy  soil,  care  being  taken  to  see  that  there  were  no  ants  on  this  cotton  when 
the  larva  was  placed  on  it,  for  my  insects  in  breediuff-jars  in  the  house  had  suffered 
so  much  from  the  depredations  of  ants  that  I  was  always  afraid  of  their  attacking 
larvae  that  I  wanted  to  study  in  the  field ;  and  these  particular  caterpillars  had  been 
removed  to  ihe  cotton  indioafed  because  I  wished  to  make  observations  on  their  habits, 
and  wanted  them  as  near  the  house  as  might  be,  while  at  that  time  the  only  larvae  to 
l>e  found  in  numbers  were  about  a  mile  from  where  I  was  living.  "Within  two  hours 
of  the  time  of  placing  them  on  this  cotton,  each  of  thej<e  larvae  was  found  by  several 
auts,  and  thoBO  soon  colUcted  numbers  of  their  fellows,  wliose  combined  attacks  so 
worried  the  larvae  that  they  throw  themselves  fnnn  the  plants  and  were  soon  killeil 
and  carried  olf  by  their  small  but  persistent  enemies.  On  several  other  occasiona 
I>artly  grown  caterpillars  were  killed  and  carrie<l  oft*  in  this  way  by  this  species  and  a 
red  ant,  yet  I  never  saw  ants  attack  them  on  the  plant  excepting  when  I  had  thus 
placed  them  on  ridge-cotton  for  purposes  of  stndy ;  but  when  creeping  over  the  ground, 
as  they  do  after  eating  up  the  foliage  of  the  plant  on  which  thev  were  bom,  if  not  full 
grown,  hundreds  of  caterpillars  were  attacked  by  these  ants  and  killed.  I  have  never 
seen  moro  than  one  species  of  ant  attacking  any  individual  caterpillar,  either  on  the 
plant  or  on  the  grouml. 

.Mr.  Trelease  further  remarks,  in  speaking  of  the  enemies  of  the 
chrj'salis : 

In  the  latter  part  of  July  several  Alctia,  jnst  about  to  pupate,  were  taken  from  the 
swamp  where  they  were  ftmnd,  an<l  with  leaves  wel)bed  about  them  they  wci-e  trans- 
ferrwl  to  cotton  on  <iry  soil  near  the  house,  where  they  were  tied  by  their  leaves  to 
the  petioles  of  this  cotton ;  my  object  in  placing  them  there  being  to  determine  the 
length  of  the  pupa  state.  The  sanitr  day  they  shed  their  last  larva  skins  and  this  left; 
them  in  an  almost  defenseless  condition  till' the  pupa  skin  should  l)ecome  iirm  and 
tough.  About  twcuty-four  houi>4  after  this  moult  they  were  again  visited,  and  wero 
found  covered  with  red  ants,  which  hwl  killed  and  partly  eaten  them  all,  though  they 
were  on  difl'erent  plants,  and  care  was  taken  to  see  that  there  were  no  ants  on  the  cot- 
ton when  the  larvae  wero  j)laced  there.* 

•The  ants  collected  in  the  cotton  tlelds  were  referred  to  the  Rev.  IT.  C.  McCook,  who 
prepared  a  report  ui>on  them  which  is  embodied  iu  our  special  report. 
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PARAS1TK«. 

TLc*  ulntiulnnco  of  tbc  true  pamsites  of  the  cotton- worm,  and  file  ttttm- 
\wv  \u  wliicli  they  oeciir,  retmer  their  consideration  of  the  highest  prao- 
tifjiil  importance. 

Taking  into  consideration  the  number  and  variety  of  these  friends  of 
tlie  planter,  and  the  way  in  which  they  make  th<?mselves  obvious  to 
every  one  who  tries  to  work  out  the  life  history  of  the  cotton- worm^  it 
seems  veiy  strange  that  several  recent  writers  should  have  entirely 
overlookeci  their  presence.  Mr.  Grote,  in  his  paper  before  the  Ameri- 
can Association  lor  the  Advancement  of  Science,  stated  that  he  had 
never  been  able  to  observe  any  parasites,  although  he  admitted  that 
such  might  exist;  and  Professor  Ililey,  in  the  1878  circuhir  of  this 
department,  states  that  no  enemies  of  the  cotton-worm  have  hitherto 
been  reported.  We  mention  these  two  instances  in  particular,  because 
the  undoubted  ability  of  these  naturalists  renders  their  statements  all 
the  more  sin  f^ular.  The  fact  is  that  not  only  were  parasites  well  known  to 
many  observers  throughout  the  South,  but  no  less  than  six  accounts 
had  been  published  with  tolerable  popular  descriptions  of  Pimpla  con- 
quisit^r  (a  large  ichneumon  which  extensively  infests  the  last  brood  of 
the  worms,  issuing  from  the  chrysalis  in  midwinter  or  early  spring),  and 
two  very  fair  figures  had  also  been  i)ublished.  * 

Let  us  now  enter  into  a  detailed  account  of  these  parasites.  IJp  to 
the  time  of  the  present  writing  thirteen  distinct  species  parasitic  upon 
the  cotton- worm,  in  one  or  another  of  its  stages,  have  been  bred  in  the 
department.  Or  these,  eight  species  are  hymenopterous  and  five  dipte- 
rous. 

The  COTTON-^\^ORM-Eao  parasite  [TricliogramTna pretiom^  Riley). — 
Iti  the  latter  part  of  the  summer  of  1878  a  small  lot  of  cotton-worm  eggs 
were  received  at  the  department.  The  eggs  were  placed  in  a  gla^s 
breeding-jar,  but  much  more  than  the  usual  time  seemed  to  elapse  be- 
fore the  hatching.  One  morning,  however,  a  number  of  very  minute 
flies,  so  small  as  scarcely  to  be  seen  with  the  naked  eye,  were  found  fly- 
ing around  the  jar,  and  the  eggs  were  empty.  Here,  then,  was  a  true 
egg-parasite,  the  mother  fly  having  laid  her  egg  within  the  ^gg  of  the 
cotton-moth,  and  her  progeny  having  lived  and  undergone  its  transfor- 
mations within  that  limited  space.  Whether  more  than  one  parasite 
issued  from  a  single  ^gg  was  not  determined.  These  parasites  belonged 
to  the  great  hymenopterous  family  Chalddidae. 

The  species  under  consideration  is  one  of  remarkable  beauty.  The 
general  color  is  yellow,  with  brilliant  red  eyes.  The  wings  are  very  del- 
icate and  transparent  and  i)resent  prismatic  colors  when  viewed  in  dif- 
ferent lights^  The  wings  are  fringed  with  excessively  fine  hairs ;  tlieir 
sxirface  is  also  covered  with  still  finer  hairs.  In  length  they  are  only  a 
trifle  more  than  one-hundredth  of  an  inch  (.3"»™),  but,  like  all  of  the 
subfamily  to  which  they  belong,  are  very  active  and  are  great  leajiers, 
springing  sometimes  to  a  distance  of  two  or  three  inches. 

An  allied  species  (Trkhogramma  minuia)  has  been  reared  from  the 
eggs  of  the  dissippus  hntt^vhj  {Limenitifi  dissipptiSy  Godt.).  In  this  case 
from  four  to  six  individuals  have  been  reared  from  a  singk*  egg  of  the 
butterfly,  and  this  seems  to  be  about  the  normal  number.  It  is  int)b- 
able,  then,  that  more  than  one  parasitic  egg  is  laid  within  the  egg  of  the 
cotton-moth.  Plate  XIT,  Fig.  14  {T.  minut{r^  Eiley)  will  give  a  very 
good  idea  of  the  general  appearance  of  the  magnified  insect.* 

•The  teclinical  description  of  T.  preliosa^  Kiley,  was  publislied  iu  the  Canafiian  /cV 
tomoloykl  for  September,  1679,  and  iu  our  special  report,  p.  194. 
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Witli  the  otlier  twelve  pamnites  f  lie  o<j<(  ifi  laid  in  or  upon  ilie  larva  ot 
Alciiaj  and  the  perfect  insect  emerges  either  from  the  larva  or  from  the 
inrpu.  Three  of  these  species  belong  to  the  same  family  a«  the  eg^-para- 
site  jtujt  mentioned,  namely,  to  the  Ohakididae. 

The  ovate  chalcis  {Chalm  ovata^  Say).— This  species  mem^  to  Ix^ 
one  of  the  most  abnndant  parasites  of  the  cotton-worm  in  many  parts  of 
the  South.  It  is  one  of  the  largest  of  its  family,  measuring  over  one- 
ftfth  oi  an  inch  (5'"™)  in  length.  The  glassy  a]>j)carance  of  its  abdomen 
and  its  swollen  hind  thighs  give  it  a  characteristic  look,  and  render  it 
iiniK>«sible  to  mistake  it  for  any  other  cotton-worm  i>arasite.  From  the 
4tli  of  August  until  the  10th  oi  September  these  little  fellows  were  con- 
tinually issuing  from  the  chrysalides  sent  for  breeding  purposes.  There 
may  have  been  one  brood  ])revious,  and  tlftre  probably  was  one  later, 
the  chalcid  wintering  in  tli3  pupa  state  within  the  chrysalis  of  the 
e4>tton-worm.  The  parent  tiy  lays  her  eggs  upon  the  backs  of  nearly 
ftill-grown  cotton-worms,  probably  more,  than  one  egg  upon  each  indi- 
viflual,  although  we  have  never  observed  more  than  one  of  these  para- 
sites to  issue  from  a  single  worm.  The  young  larvae  feed  uifon  the 
worm's  internal  parts,  choosing  by  preference  the  fatty  tissue,  and  avoid- 
ing all  vital  organs  nuitil  they  become  full-grown.  During  this  time 
the  cotton-worm  has  probably  attained  its  full  growth  and  webbed  up. 
Tlie  parasite  eats  its  host  out  pretty  thoroughly  before  undergoing  it« 
own  transformations.  Both  of  its  changes  from  larva  to  pnpa  and  from 
pupa  to  lly  are  undergone  within  the  dead  chrysalis  of  the  cotton-worm, 
aiKl  the  perfect  fly  gnaws  a  round  hole  near  the  head  of  the  chrysalis 
t4)  make  its  exit.  An  examination  of  many  chrysalides  from  which  these 
parasites  have  issued  shows  that  the  hole  of  exit  is  invariably  near  the 
head,  and,  upon  breaking  them  open,  the  abdomen  is  found  to  be  filled 
with  excrement  of  the  larva,  and  the  cast-off  skins  of  larva  and  pupa. 
Plate  XII,  fig.  13,  shows  the  ovate  chalcis  enlarged,  and  also  a  chrysalis 
of  Aletia  pierced  by  the  exit  of  the  parasite. 

We  can  find  no  published  record  of  the  fact  of  the  parasitism  of  this 
insect  upon  the  cotton-worm,  and  are  not  aware  that  it  was  bred  prior 
to  1878. 

Cirrospilus  esvrm,  Eilcy. — Another  chalcid  parasite  (Plate  XIII,  fig. 
1),  of  much  smaller  size  than  the  last,  was  reared  in  considerable  num- 
bei-s  from  the  chrysalides  of  the  cotton- worm  during  the  summer  of  1878. 
It  proved  to  be  a  new  species  of  the  genus  GirrospituSj  and  has  been  de- 
scribed under  the  specific  name  esurm  by  Professor  Riley,  in  a  recent 
number  of  the  Canadian  Entomologist. 

It  is  a  little  black  fly,  only  about  six-hnndredths  of  an  inch  in  length, 
with  yellow  legs.  From  their  small  size,  many  of  them  can  find  their 
sustenance  in  a  single  cotton-worm,  and  many  of  the  adults  were  bred 
from  a  single  chrysalis. 

Unnamed  chalcid  parasite. — The  following  passages  from  my 
notes  concern  a  parasite  which,  owing  to  a  press  of  other  affairs,  has 
not  yet  been  worked  up: 

Augmt  27. — I  found  yesterday  a  cotton-worm  about  fivo-eightlis  of  an  inch  in  length 
which,  nlthough  yet  alive,  was  being  destroyed  by  three  jrrcen  larvae  which  were  up- 
on it.  I  found  the  specimens  abont  10  a.  m.  Last  erening  lobflerred  that  the  cotton- 
worm  was  nearly  eaten.  The  parasites  bad  rery  short  botlies^  which  when  f  hey  moved 
w«^re  pointed  at  one  end.  I  hiid  intended  to  deseribo  the  specimens  this  morning,  bjit 
I  find  they  have  spun  cocoons  about  their  bodies. 

Angwt  28.— I  found  crawling  over  the  groimd  a  smaU  cotton-wonn  infested  by  five 
ITarasitefl,  evidently  of  the  same  species  as  those  mentioned  in  my  noteof  August  27. 

An0itM  29.*-The  small  green  parasites  which  I  fonnd  yesterday  destroyed  tbecotton- 
worw,  and,  excepting  two  specimens  which  1  put  in  alcohol,  began  to  spin  cocct)n8 
during  the  night. 
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The  iDsects  bi'ed  from  tbese  specimeus  were  small,  black,  chalcid tiie», 
sbowu  at  JPlato  XIII,  lig.  2.  They  were  ueariy  eight-hundredtha  of  au 
inch  (2'"'")  in  length.  The  general  color  was  black,  but  the  legs,  anten- 
nae, and  mouth  paits  were  lioney -yellow.  The  head,  thorax,  and  abdo- 
men were  nearly  equal  in  width,  and  the  thorax  was  longer  than  the 
abdomen,  which  was  pediceled  and  subtruncate  at  lip.  The  antennae 
were  7-jointed. 

The  larvae  were  greenish  white,  oval,  somewhat  pointeil  at  one  end, 
with  yellow  spiracles  or 'breathing-holes,  and  were  fleshy  and  footless. 
They  were  sluggish  in  motion,  moving  by  the  alternate  contraction  and 
expansion  of  the  segments.  The  number  of  segments  of  the  body  Avas 
plainly  thirteen.  The  full-grown  larvae  were  about  0.08  inch  or  2'""' in 
length,  and  were  about  hatf  as  wide  as  long.  The  cocoons  which  they 
spun  were  ovoid  in  form,  grayish- white  in  color,  and  about  the  size  of 
tlie  full-grown  larvae. 

The  proctotrupid  parasite  of  the  cotto^^-vvorm  {Didycimni 
zigza{f^  llWey). — September  10,"  1879,  a  number  of  small  parasitic  flies 
issued  from  chrysalides  of  the  cotton-worm.  Upon  examination  these 
proved  not  to  be  Chaldds^  but  to  belong  to  the  allied  family  Froctotni' 
jndae.  The  membea^  of  this  family  differ  from  th«  Chalcids  in  their  usu- 
ally slender  body  and  longer  antennae.  The  antennae,  also;  ai*e  not 
elbowed  as  in  Chalcididae,  It  is  a  family  of  very  minute  species,  which 
are  all  supposed  to  be  parasitic,  many  of  them  upon  the  eggs  of  other 
insects. 

The  specie>8  undei*  consideration  is  shown  at  Plate  XIII,  fig.  3.  These 
flies  are  black,  polished,  with  the  antennae  and  legs  dark  yellow.  The 
antennae  of  the  female  are  13-jointed,  the  first  Joint  club-shaped,  the  sec- 
ond almost  globular;  3  to  7  are  much  thinner  than  any  of  the  others;  3 
about  as  long  as  2 ;  4  to  7  almost  globular;  4  a  little  thinner  at  base ;  8 
to  12  about  equal  in  size,  round  at  base,  and  squarely  cut  off  at  apex; 
•13  as  long  as  preceding,  ending  in  a  rounded  blunt  point.  The  antennae 
of  the  male  are  very  long,  about  as  long  as  the  whole  insect.  The  wings 
are  clear  and  sparsely  beset  with  short,  blackish  bristles,  and  with  quite 
a  long  fringe  around  the  edge.    The  veins  of  the  wings  are  yellowish. 

These  insects  are  about  .00  of  an  inch  (1.5'"'")  in  length. 

The^e  parasites  were  bred  only  upon  a  single  occasion.  Then  many 
specimens  were  mounted.  Whether  they  were  all  from  one  chrj  salis  or 
not  it  is  impossible  to  say  with  certainty,  but  the  probabilitias  are  that 
they  were,  and  it  seems  probable  also  that  it  is  not  a  common  parasite.* 

The  next  three  parasites  which  we  shall  mention  belong  to  the  family 
Ichnetimonidae,  or  ichneumon  flies,  as  they  are  commonly  and  fiimiliarly 
called.  These  insects  are  characterized  by  unusually  long  and  slender 
bodies  and  the  long  projecting  ovipositors  of  the  females.  These  ovi- 
positors are  often  very  long,  and  are  protected  by  i^  sheath  of  four  stylets 
of  the  same  .length  as  the  true  ovi])ositor.  The  heiid  is  usually  rather 
square,  with  long  many-jointed  antennae.  The  larva  is  a  soft,  cylindri- 
cal, fleshy,  white,  footless  grub,  the  rings  of  the  body  being  convex  and 
the  head  small.  The  e'^gH  arc  laid  by  the  parent  either  on  the  out4=?ide 
or  within  the  caterpillar  or  other  larva  upon  which  its  young  is  destined 
to  feed.  When  hatched,  the  larva  devours  the  fatty  portions  of  its 
victim,  just  as  we  have  seen  with  foregoing  parasites,  until  it  gradually 
dies.  The  larva  spins  a  cocoon  about  itself  when  about  to  enter  the 
pupa  state.  In  the  larger  s])ecies  this  cocoon  consists  of  a  dense  inner 
cjise,  and  a  loose,  thin  outer  covering.  Of  the  larger  species  but  one 
individual  occupies  the  body  oi*  the  host,  while  in  the  smaller  species 

*For  teclinical  dcHcnptioii  see  8x>t*cial  report ,  p.  197. 
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many  arc  found  Avitlnn  one  insect.  The  coc(K)n8  of  most  «pecie.s  are 
s]mu  >vitliiu  the  body  i)f  the  i)arasitized  insect;  but  others,  5is  in  the 
genus  MicrofjmUr^  enteric  and  spin  their  small,  oval,  often  bri<?ht-colored 
cocoon  s  on  the  outside.  The  family,  as  a  whole,  is  one  the  membei-s  o 
which  are  of  immeuse  service  to  agriculturists  in  destroying*  ^i-eat 
nnmbe^s  of  noxious  iusect.s. 

The  yklloat-banded  iciunteu^ion  {Phnpla  conqmsitor,  Say).  (Plate 
XIII,  lig.  5.) — ^This  is  one  of  the  most  numerous  and  most  noticeable  of 
the  parasites  of  the  cotton-wonn.  It  was  lirst  scientifically  described 
by  Thomas  Say,  in  1835,  who  found  it  in  Indiana.  He  described  it  un- 
der the  generic  name  of  Cri/ptvs,  but  it  is  now  considered  a  Plmpla  by 
Mr.  Cresson.  The  yellow-banded  ichneumon  was  bred  extensively  from 
the  chrysalids  of  the  last  brood  of  cotton-worms,  and,  so  far  as  we  are 
aware,  has  never  l>een  bred  from  any  preceding  brood. 

That  the  earlier  broods,  if  such  exist,  may  be  reared  in  other  insects 
is  possible,  from  the  fact  that  very  many  members  of  this  family  are  not 
confined  to  one  species  of  insect,  and  Irom  the  fact  that  Say  described 
the  original  individuals  as  from  Indiana;  and  it  is  probable  from  their 
rarity,  if  not  actual  absence,  among  the  earlier  broods  of  cotton-worms. 

The  length  of  time  which  it  take«  one  of  these  parasites  to  undergo 
its  transformations  has  not  been  observed.  If  the  larva  spins  a  cocoon 
at  all,  it  is  verj-  slight;  so  slight,  indeed,  that  upon  breaking  off  the  end 
of  the  i)arsitized  chrysalis  the  pUpa  of  the  parasite  is  exposed  to  view. 
The  i)erfect  insect  emerges  in  late  fall,  in  midwinter,  and  in  eaily  spring, 
through  an  irregular  hole  which  it  gnaws  through  the  skin  of  the 
chi-ysalis,  usually  near  the  head. 

The  fact  that  these  i)ara8ites  ai^e  frequently  alive  within  the  chrysa- 
lides throughout  the  whole  winter  has  given  rise  to  the  supposition  on 
the  part  of  many  that  the  chrysalis  itself  was  still  aUve,  from  the  mo- 
tion imparted  to  it  by  the  contained  insect,  and  have  thus  been  led  to 
Iwlieve  implicitly  in  the  hibernation  of  the  cotton-worm  in  the  chrysalis 
state.  Many  chrysalids  were  sent  to  the  department  during  the  past 
winter  by  i)ersons  holding  this  belief,  but,  without  exception,  those  spec- 
imens which  still  seemed  to  have  life  contained  each  the  pupa  of  a  yel- 
low-banded ichneumon. 

The  evidence  given  by  Dr.  Gorham  and  !Mr.  Affleck,  as  well  as  our 
own  experience  the  past  year,  would  seem  to  show  that  this  parasite  is, 
during  certain  years,  very  abundant  indeed  upon  the  last  brood  of  worms, 
and  although  it  might  at  lirst  be  said  that  the  good  aecomplished  by 
them  is  smaller  than  if  they  were  abundant  with  preceding  broods,  yet, 
when  we  consider  that  every  individual  of  the  last  brood  which  is  para- 
sitized reduces  by  just  so  much  the  number  of  possible  hibeniators  and 
founder's  of  families  the  succeeding  spring,  then  we  can  appreciate  the 
amount  of  good  which  this  parasite  accomplishes,  and  although  we  may 
not  indorse  the  somewhat  extravagant  estimates  of  Dr.  Gorham  and 
Mr.  Affleck,  still  we  may  consider  ourselves  deeply  indebted  to  the  yel- 
low-banded ichneumon. 

The  eing-legged  pimpla  {PlmpJa  anmiUpeSy  Br.).  Plate  XIII,  fig. 
4. — September  1, 1879,  there  issued  from  a  cotton-worm  chrysalis  one 
specimen  of  the  ichneumon  to  which  Professor  Riley  gave  the  above 
popular  name  in  his  fifth  Missouri  Entomological  Report.  This  is  the 
only  specimen  which  has  been  bred  this  year.  It  is  an  old  aequaintance, 
having  been  bred  from  the  walnut  case-bearer  {Acrohasis  juglandis^  Le 
B.)  by  Dr.  Le  Baron,  and/rom  the  codling  moth  of  the  apple  (Garpo- 
mpsa  p<yf)io}iella)  by  Professor  Riley.  It  is  a  widely  distributed  species, 
being  fouml  all  over  the  country,  north,  sorrth,  e.ist,  aird  west,  and  that 
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it  is  common  is  shown  from  the  fact  that  Professor  Biley  bred  20  female.s 
from  a  lot  of  11J2  jipple-worm  cocoons.  In  tbese  be  found  great  varia- 
tion in  size,  some  measuring'  but  onefourtU  ot*  an  inch  in  length,  while 
otliers  reached  one  half. 

Itoughly  describing  this  parasite,  we  may  say  that  it  presents  a  nearly 
black  api)earance  above,  the  under  side  of  the  abdomen  being  honey- 
yellow.  \viien  viewed  with  a  lens,  the  upper  surface  of  the  abdomen 
is  sesMi  to  be  covered  witli  close  punctures,  while  tbe  thorax  is  nearly 
suiootb.  Tbe  legs  are  reddiwh  yellow  with  the  exception  of  the  middle 
joint  of  the  hind  luiir,  which  is  black,  with  a  broinl  yellow  ring  in  it- 
middle.  Tbe  hind  feet  are  dusky.  Tbe  feuiale  ovipositor  is  dark  shin 
ing  red.    Tbe  palpi  are  ]mle  yellow, 

CuYPTus  Nuxcrus,  Say. — Another  ichneumonid  parasite,  belonging 
to  a  dili'c^  lit  genus  from  the  last  two  discussed,  and  known  by  the  above 
scientiiic  name,  was  bred  frnrn  eotton  chrysalids,  on  two  ocoa*«ious  or 
more,  in  the  department  last  season.  It  is  a  very  common  parasite,  and 
has  been  often  bred  in  large  numbers  from  the  cocoons  of  the  larger 
Bombycid  moths.  I  have  bred  no  less  than  35  individuals  from  one 
cocoon  of  Teleapolyphemufi*  It  is  probable  that  several  may  occasionally 
be  bred  from  one  chrysalis  of  Aletia. 

This  concludes  our  list  of  hymeno])terous  parasites  of  the  cotton- 
worm.  The  remaining  tiye  belong  to  tbe  order  X)ipteba,  or  two- winged 
insects. 

The  Taohixa  flxes  (D/p/.,  funnily  ^V/oA/u/Ja),— Two  of  these  two- 
winged  i)arasites  belong  to  the  family  TachinUlae. 

These  Tachina  fiies  have  much  tbe  appearance  of  tbe  ordinary  house- 
flies,  but  are  usually  larger.  Their  eggs  are  tough,  white,  opaque, 
ovalj  and  soraewbat  flattened  on  the  side  towanls  tbe  body,  to  which 
they  are  tirmly  attached  by  a  gum  insoluble  in  water.  With  the  slug- 
gish caterpillars  these  flies  have  little  iliihculty  in  depositing  their  eggs 
whep,  how,  and  where  tbey  plea>*e.  They  always  place  them  npou  the 
back  of  the  head,  or  on  the  lirst  three  or  four  segments  of  the  body,  in 
such  a  position,  in  fact,  that  the  cjiterj)illar  can  in  no  way  reach  them. 

The  parasitic  bu  va,  Avben  ready  to  hatch,  eats  its  way  through  tbe 
^gg  on  the  side  towards  its  victim  and  buiTows  into  its  flesh.  They 
seem  endowed  by  nature  with  a  fondness  for  nothing  but  fatty  tissue, 
which  teaches  tbcni  to  leave  the  vital  i)arts  of  tbe  host  alone.  When 
fulbbred  and  ready  to  transform  tbey  do  not,  as  did  tbe  last-mentioned 
parasites,  transform  within  tlie  siu'llof  tbe  im^eet  froui  which  tbey  have 
obtained  their  nourisbment,  but  peiforate  the  skin  and  enter  tbe  ground 
to  the  depth  of  from  half  an  inch  to  two  ijicbes.  Here  tbey  contract  to 
brown  oval  ]mparia  an<l  remain  for  a  longer  or  sboi-ter  si)ace  of  time. 
Accordiug  to  iiiley,  tbe  last  brood  usually  wiiders  In  these  puparia.  The 
tbllowiug  spring  the  fly  issuing  works  its  way  to  the  surface  of  tbe  grouud 
and  takes  wing. 

Tbese  insects  are  among  tbe  nuhst  eift^etive  parasites  of  many  noxious 
insects.  The  Xortbern  army-worm  is  frequently  almost  exterminated  hi 
localities  by  Ncmoram  lencaniar^  Kirlcp.,  and  Kvorhtaflnrkauila^  Kiley. 

TbeOolora(lo])otato-bnghas  been  kilb'd  olVin  great  numbers  by Xi/ffertft 
(hrypJiorae,  a  m»'mb<*r  of  this  buuily,  and  the  ilocky  !\rcmnt4iin  locust 
found  in  T(u:Jn'na(fnoui/nia^onooi'ii^nn\:*ti\i^\vvm[ne{\  enemies.  It  would, 
iudeed,  bav4*  hetm  strange,  bad  not  at  least  one  species  of  Ibis  family 
been  found  aiuong  tbe  cot  ton- worms. 

In  Xovcjuber,  1^78,  two  spi^eimens  of  what  seemed  to  be  a  new  species 
of  Tavhiiui  were  bred  from  tlie  pupa  of  the  cotton-worm.    From  these 
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s]it'cune!i8  Professor  Biloy  has  doscribefl  the  specitis,  in  a  recent  immbcr 
of  thti  Caiiailiaii  Entomologist,  as  Tachina  aletlae, 

JJuiing  tii6  reason  of  1879  jnaiiy  of  tiu so.  parasites  )ja\ e  been  brini. 
The  latter  part  of  July  I^lr.  TrcI*Mse  ibrwjinuu  a  qiuiutity  of  parasitised 
Iai'\'at3  from  Dawson's  Station,  Ala.,  willi  tin*  luliovun^^  note  : 

July  'i4,  l^Vd. 
I  mail  you  to-da,\  a  box  imi^'iiiiitiij  .shik;  Vr>  pii]>u.-  ;ui<l  woliln  d-ii]>  Inrvae  of  Alrt'ia. 
*  *  *  I  liiid  nearly  oiut-liairiiflbf^  Ja'xao  Irma  oiu'-iliini  to  t\\<»-ihir<i8  jiiowu  bear- 
ing wMuill  \\}i\tt^  Cfii^s  on  tlioir  l>acks.  (U  is  only  for  Tln^  lasj.  iVw  dn.>s  lli.ir  J  Jiavo  ii«- 
tic-ed  thin,  l)iit  it  lia.s  pjoJuibly  been  tlu' caso  witl»  tlii.^  I'Utiro  tbird  t.jd  k1.)  Tln'sn 
e^^  ar©  ot'  two  iik^es,  Tiu'  laij^cv  art*  usually,  jMMlt,r».s  ;ii  .vays,  <lt))  t-i-  mI  siimly  oii  tlio 
lUtrsiim  of  one  oT  liu*  tliorjicit!  st^gnuMUs  of  i\\^^  Inivu,  and  phuri  tr.nittvci>t'ly  or  ob- 
liqn^ly*  Thry  avo  e!(»ngat(^d,  oval  at  tb«  two  pnds,  l)nt  Tjion'  ofuMi  bbinfly  T«MUidod. 
Their  Icn^iib  a  vera  i,a\s  about  H'""^,  tb«'ir  bj-ea^ltb  '^"".  Tbfv  air  \<jy  {*b;;btly  ti.ilit^iKMl 
oil  tbo  surface  l^  wliicli  tlioy  are  jUta(;bL«d.  Konn'iimeH,  wbc  n  no  ojrg  can  bo  .^eeu,  li 
di^iolorcd  mark  of  \\n^  ^izo  and  sbnp*^  of  tbo  euii:  i^  8«'rn  on  Mm*  ]»ack  of  tbn  Larva;  in 
other  cases  a  discoloranoii  below  tbo  skin  of  tlu'  liiorax  a|)))C'ar*  to  show  the  pveaouoo 
of  jf  para&itp  larva.  Tbo  smaller  ejrj^n  are  also  wbiie,  nnd  niensure  about  6"'"'  by  Ji""", 
from  which  you  will  we  that  they  an?  broailir  projioriionaliy,  and  consequeutly  more 
oval  than  cvlindricaf.  They  are  slightly  nioic  ii;)tli}in  d  on  the  under  hnrtaoe  jis  a  rule. 
These  are  deposited  on  the  side  and  baek  of  i\\f'  head  and  thonuie  se^^nients,  and  vary, 
in  the  cases  ao  lar  notice  I,  from  one  to  four  iu  nundn'r;  honielimes,  where  there  are 
Bcvoral,  being  scattered  almost  in  contact  with  each  oHu  r.  * 

Tliese  eggs  were  fastened  very  firmly  to  tlie  back  of  tlie  larvae,  and 
Mere  all  so  placed  tljat  the  victim  could  by  no  exertion  reach  them  with 
its  jaws.  In  8omo  cases  tbey  api)eared  to  be  even  sunk  beneath  the 
skin,  and  Mr.  Trelea«e  records  the  fact  in  a  later  letter  that  he  has  seen 
the  skin  shed  without  \.\\q  egg  being  al'^o  cast  off.  The  adult  flies,  from 
these  specimens  sent  July  t34,  began  to  issue  September  1,  This,  taken 
in  connection  with  the  fact  that  the  specimens  reared  in  1878  issued  in 
November,  would  seem  to  argue  three  broods  a  year  for  this  species  of 
Tachina^  im  last  two  broods  certainly  destroying  many  cotton-worms. 

Au  examination  of  the  specimens  issuing  from  this  lot  of  worms  re- 
vealed two  individuals  of  a  new  species  of  Tachina^  dilleriug  IVom  T. 
aleiiae  iu  several  respects.    Wo  draw  up  the  following  description: 

Tttckina  fratemaf  n.  np. — Length  ti""". 

Color, — General  cft'ect  nearly  black  ;  head,  face,  and  facial  depression  silvery  white, 
incliDiug  slightly  to  gohleu  ou  occiput ;  antennae,  lat  ami  IJd  joints  blaek,  2d  joint 
testaceous;  palpi  testaceous;  pubesonce  behind  the  head  blackish;  thorax,  second 
and  following  abdominal  joints  ashy ;  thorax  with  two  plain  longitudinal  blacl>  stripes 
and  two  indistinct;  first  abdominal  joint  black  above,  ashy  beneath;  femora  piceous ; 
tibiae  and  tarsi  nearlyblack.  Eyes  lincly  ]mbcscent.  In  other  rcjipects  resembling 
T,  ahiiaej  Bih)y.    Described  irom  two  8pe< inuiis. 

Flesh-?ues  (iJipt,  family  Sarcophagidak,  genus  ^^arcophapa).-^ 
Ifrom  general  appearance  it  would  bo  imi)08sil)le  to  separate  a  flesh-fly 
from  a  Taehina  fly,  and  only  by  the  help  of  a  lens  is  ic  i)ossible  to  dis- 
tinguish them;  tlie  principal  difference  being  that  in  the  family  now 
under  consideration  the  stylo  of  the  antenna*  or  antennal  bristle  is  plu- 
mose or  hairy,  although  naked  at  the  ti]),  while  in  Tachiniclae  it  is  naked 
throughout  its  length.  Those  flies  have  long  been  considered  remarka- 
ble on  account  of  their  viviparous  habits.  The  i^'t^g^  are  long  and  deli- 
cate and  hatch  (piickly.  If  the  female  is  unable  to  lind  a  suitable  phice 
to  deposit  tb^m  within  a  given  time  after  fertilij^ation  they  hatch  within 
her  body,  and  we  have  the  phenomenon  of  a  viviparous  insect.  The 
ovaries  are  large  aiul  arranged  iu  a  s]ural  manner,  and  De  (rreor  is  said 
to  vouch  for  the  development  of  20,000  larvae  in  one  female,    The  dls- 
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tiuctiou  between  the' earlier  forms  of  tbe  flesb-llies  and  Tachina  flies  is 
said  by  Professor  Kiley  to  bo  that — 

The  2'acMna  lai-\a  is  i-ounded  posteriorly,  witii  a  small  spiracular  cavity,  easily 
cloeml,  aud  having  a  smooth  rira;.  it  contracts  to  a  pupa,  which  is  quite  uuifonuly 
rounded  at  each  ond.  The  Sarcophaga  larva  is  more  truucato  behiud,  with  llesby 
warts  on  tlio  rim  of  the  spiracnlar  cavity,  aud  with  a  more  tapering  hoad ;  it  contracts 
a  pupa^  which  is  also  truncate  behind  and  more  tajjeriug  in  lix)nt,  where  the  protho- 
racic  spiracles  show,  as  they  never  do  in  Tachina, 

It  is  the  general  habit  of  the  flesh-flies  to  deposit  their  eggs  or  young 
upon  dead  and  putrefying  animal  matter,  but  they  are  often  known  to 
thus  infest  living  animals,  thus  partaking  of  the  nature  of  parasites. 
Their  habits  are  then  similar  to  the  Tachinidae.  The  larva  lives  within 
the  insect,  and  similarly  issues  when  full  grown  to  pupate  under  ground. 

During  the  summer  of  1878  several  specimens  of  a  flesh-fly  were  reared 
fvova  pupae  of  Aletia.  These  proved  to  be  specimens  of  mrcophaga  ear- 
raceniaej  Riley,  a  probable  American  variety  of  that  widespread  scaven- 
ger Sarcophaga  carnaria  (Plate  XIII,  fig.  G),  Linn.,  a  s]>ecies  common  to 
Euix)pe,  America,  and  Australia  certainly,  and  probably  elsewhere  to 
be  found.*  Sarraceniae  was  first  described  by  Professor  Kiley,  in  a  paper 
read  before  the  Saint  Louis  Academy  of  Sciences,  as  feeding  upon  the 
clead  insects  to  be  found  in  the  leaves  of  San-accnia,  Plate  XIV,  fig.  1, 
represents  this  insect  in  its  various  stages. 

Several  specimens  of  sarraceniae  have  been  secured  the  present  sum- 
mer (1879),  and  also  what  may  prove  to  be  a  new  species  of  Sarcophaga. 

Plate  XI Y,  Fig.  2,  represents  the  insect  in  all  stages ;  a  is  the  e^gy 
natural  size;  b  is  the  egg  enlarged;  c  is  the  fiiU  grown  larva;  d  is  the 
head  of  the  larva  enlarged ;  e  is  the  puparium ;  and  /  the  adult  insect. 

Phora  aletiae,  Comstock.f — August  12,  1879,  a  large  number  of 
small  white  maggots  were  found  in  chrysalides  sent  from  Minters,  Ala. 
These  maggots,  which  appeared  nearly  fall  grown,  were  about  0.15  inch 
(4"*"')  in  length ;  they  were  rather  slender,  tlie  9th  segment  being  the 
broadest.  Tlie  posterior  end  of  the  body  was  large  and  rounded,  and  the 
anterior  end  tapered  gradually  to  a  point. 

Examination  with  a  lens  showed  that  each  segment  was  armed  later- 
ally with  four  short,  stout  spines  (two  on  each  side),  and  the  i)osterior 
end  of  the  body  was  furnished  with  six.  August  10  these  larvae  com- 
menced to  pupate.  The  puparium  was  light  brown  in  color,  1"""  by 
2"""  in  size.  The  front  side  showed  the  joining  of  the  segments,  and 
was  somewhat  rugose :  the  back  side  was  smooth ;  the  i)osterior  end 
was  rounded  and  armed  with  the  same  six  small  spines  that  were  i)resent 
in  the  larva;  the  anterior  end  of  the  body  was  more  ])ointed.  From 
about  the  third  thoracic  segment  two  long  black  exeurved  sinnes  pro- 
truded, which  presented  the  most  characteu'istic  feature  of  the  puparium. 
The  perfect  flies  began  to  issue  in  great  numbers  August  27,  or  al)out 
ten  days  from  the  time  of  commencing  to  ]mpate.  They  proved  to  bo 
active  little  yellowish-brown  two-winged  flies,  with  robiist  bodies  and 
short,  stout  wings.  They  are  well  represented  at  Plate  XIV,  Fig.  3,  as 
also  are  the  larva  and  pupa. 

From  present  indications,  this  insect  bids  fair  to  be  one  of  the  most 
important,  as  it  is  one  of  the  most  interesting,  of  the  para4>ites  of  the 
cotton-worm. 


**!  am  in  receipt  of  a  commnnicalion  from  Karon  Osten-Sarken,  cotiinieuting  npon 
the  above,  in  wliich  he  says  :  "Allow  me  to  o]).serve,  in  this  connection,  that  Sarco- 
jthaya  carnaria  i\o^s  not  occnr  in  North  America.  Yon  will  iiiul  that  Btatement,  with 
some  detail,  in  my  recent  Catalogne  of  tlio  (leseribod  North  American  Diptera,  p.  155. ** 

tFor  technical  description  ace  special  report,  pp.  *iOl>-i>ll. 
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mPOBTANCE    OF    THE    NATURAL    ENEMIES    OP    THE    COTTON-WORM — 

SUJyiMARY. 

Eix>m  a  perusal  of  this  section  it  is  doubtful  if  the  reader  has  obtained 
a  vei-y  definite  idea  of  tlie  actual  amount  of  good  performed  by  the  nat- 
ural enemies  of  the  cotton- worm,  except  that  it  is  by  no  means  insignifi- 
cant. It  would,  indeed,  be  a  difficult  task  to  estimate  the  number  of 
cotton- worms,  in  one  stage  or  another,  that  are  destroyed  every  year  by 
the  different  birds  and  insects ;  but  we  will  bring  together  in  this  sum- 
mary such  points  as  relate  to  the  amount  of  good  performed,  hoping  to 
set  the  importance  of  the  subject  forth  in  a  more  definite  lignt. 

Among  the  vertebrate  enemies,  it  will  be  of  interest  in  this  connection 
to  be  able  to  form  an  idea  of  the  acttial  number  of  insects  destroyed  by 
the  average  insectivorous  bird.  As  concise  a  statement  of  fEfccts  upon 
this  x>oint  as  we  have  met  with  is  given  in  Professor  Aughey's  report 
to  the  United  States  Entomological  Commission.  Professor  Aughey 
says:* 

Few  nnobservant  people  have  any  comprehension  of  the  vast  number  of  insects  that 
birds  actually  destroy.  During  the  breedi  ng-seaaon  this  destniction  of  insects  by  birds 
reached  its  culmination.  The  young  of  some  species  will  eat  about  50,  others  about 
60,  some  about  75  insects  each  day.  The  average  cannot  be  far  from  60.  At  this  rate 
five  young  birds  would  eat  about  300  insects  each  day,  or  about  9,000  a  month  for  each 
month,  exclusive  of  the  parents.  There  have  been  widely  different  estimates  as  to  the 
number  of  insects  that  the  old  birds  eat,  but  it  ought  not  to  be  difficult  to  approximate 
the  quantity.  Only  a  small  part  of  a  bird's  stomach  is  entire  enough  to  be  distin- 
guished and  counted.  If  the  balance  is  composed  as  largely  of  insects,  which  is  more 
than  probable,  then  the  whole  number  eaten  duriii;^  a  day  by  an  insectivorous  bird 
must  be  near  200.  I  reached  the  same  conclusion  by  actual  tests.  In  the  fall  of  1874 
I  bought  two  Bastramiau  plovers  from  some  boys  who  had  trapped  them,  and  kept 
them  for  a  week  in  a  cace  before  they  were  set  free.  I  fed  them  on  locusts  and  other 
insects,  which  I  counted  for  four  days  with  the  following  result : 

First  day 277 

Second  day 452 

Third  day 448 

Fourth  day 43U 

Total 1,616 

Average  per  day 404 

Average  for  each 202 

I  was  compelled  to  go  away  or  else  the  experiment  would  have  been  continued 
kmger. 

ADout  one-fourth  of  the  insects  were  locusts,  and  the  balance  were  flies,  ants,  beetles, 
^bc.  I  gave  them  whatever  insects  the  boys  that  I  hired  gathered  for  me.  My  im- 
pression, however,  is  that  they  ate  less  than  they  would  have  done  if  they  had  been 
at  liberty.  But,  lest  there  might  be  some  mistake,  and  to  avoid  all  possibility  of  error 
on  the  wrong  side,  we  will  base  our  calculations  on  an  estimate  of  150  insects  each  day 
for  a  mature  plover.  At  this  rate  20  old  plovers  would  eat  .%000  insects  each  day,  or 
99,000  a  ny>nth.  And  suppose  further  that  these  20  plovers  had  nests  which  averaged 
four  young  ones  each.  At  60  insects  a  day  for  each  youngplover  the  40  would  con- 
sume 2,400  every  twenty-four  hours,  or  72,000  a  mouth.  The  20  plovers  and  their 
progeny  together  would  consume  162,000  insects  each  month.  At  this  same  rate  1 ,000 
plovers  and  their  young  would  consume  in  one  month  8,100,000  insects.  That  many 
insects  removed  in  one  year  from  a  farm  of  160  acres  would  probably  render  it  capable 
of  producing  crops  even  when  these  insects  were  doing  their  worst.  As  there  are 
many  birds  that  eat  more  insects  than  do  the  plovers,  as  well  as  many  that  eat  less, 
150  insects  a  day  is  probably  a  fair  average  for  all  insectivorous  birds« 

This  extract  is  eloquent  as  a  defense  of  birds,  and  puts  us  on  a  sound 
basis  of  apparently  unexaggerated  facts.  Too  much,  then,  can  hardly 
be  said  in  favor  of  insectivorous  birds  in  cotton-fields. 

With  the  exception  of  the  ants,  predaceous  insects  are  hardly  to  be 

*  First  annual  report  of  the  United  States  Entomological  CommiBsion,  1877.  Rooky 
Mountain  Locust,  Department  Interior,  1878, 
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compared  either  to  the  birds  or  to  the  parasitic  insects  in  regard  to  the 
number  of  cotton- worms  which  they  destroy.  True,  the  capacity  of  some 
of  them  is  great,  but  they  cither  labor  under  disadvantages  (such  as  being 
comparatively  couflned  to  the  ground  as  the  carabid  beetles)  or  are  not 
sufficiently  numerous  to  do  a  very  great  amount  of  good.  Still  it  is  well 
to  know  them  and  not  destroy  them,  as  thousands  of  worms  are  destroyed 
by  them,  and  it  is  only  in  a  comparative  way  that  we  speak  at  all  de- 
precatiugly  of  them.  The  capacity  of  the  rear-horses  {Mantis  Carolina) 
has  been  shown  by  the  statement  that  one  individual  has  in  one  night 
killed  and  devoured  eleven  Colorado  potato-beetles,  and  we  have  men- 
tioned the  fact  that  a  young  specimen  of  the  wheel-bug  {Prionotus  cris- 
tatus  [Mcduvim  novenarius])  has  been  known  to  destroy  ten  caterpillars 
in  five  hours,  thus  showing  the  amount  of  good  which  may  be  done  by 
the  hemipteroufl  enemies  of  the  cotton-worm.  The  destructive  powers 
of  the  asilus  flies  have  been  shown  from  Mr.  Thompson's  statement  that 
he  has  known  one  individual  to  destroy  141  bees  in  a  day.  The  work  of 
ants  in  this  direction  has  been  discussed  at  length,  and  they  are  shown 
to  be  the  most  valuable  of  the  predaceous  insect  enemies  of  the  cotton- 
worm. 

The  destruction  of  the  cotton-worms  by  their  true  parasites  is  a  sub- 
ject upon  which  interesting  experiments  may  be  made.  Tlie  extent  of 
parasitism  will  undoubtedly  vary  much  with  the  season  of  the  year,  the 
last  brood  always  seeming  to  be  much  more  extensively  parasitized  than 
any  of  the  preceding  broods.  The  probabilities  are  that  they  increase 
with  the  increasing  numbers  of  the  worms,  and  that  they  also  are  affected 
to  a  certain  extent  by  tho  character  of  the  season,  although  not  com- 
parably with  the  ants.  From  August  12  tx)  August  28, 1,721  pupae  prob- 
ably belonging  to  the  fourth  brood  were  received  at  the  department  from 
Alabama,  for  the  purpose  of  ascertaining  the  extent  of  tho  parisitism. 
The  result  bardly  justified  the  anticipation.  From  this  lot  of  1,721 
chrysalides  there  issued  in  all  1,455  moths,  and  from  the  remaining  266 
chrysalides  were  bred  the  following  parasites :  Of  Chalcis  ovata,  Say,  32 
specimens;  of  Tachina  aUtiae^  Riley,  3  specimens;  of  Sarcophaga  sp.,  7 
specimens ;  of  Pimpla  a/nulipeSj  Br..  1  specimen ;  of  Tachina  fraterna^  2 
specimens ;  of  Didictum  zigzag  sp.,  o2  specimens ;  of  the  small  Dipteron 
FJwra  aletiae^  a  very  great  number  of  si>ecimens :  making  altogether  of 
the  large  parasites,  44,  each  singly  from  a  chrysalis,  and  120  chrysalides 
destroyed  by  the  small  parasites,  making  a  total  of  164  out  of  1,721,  or 
between  9  and  10  per  cent.  The  remaining  102  died  from  some  unknown 
cause.  This  percentage  is  small,  but  in  the  last  brood  it  would  undoubt- 
edly be  greater. 

The  extravagant  ideas  of  Dr.  Gorham  on  the  subject  of  the  extent  of 
parasitism  are  easily  accounted  for.  He  collected  his  specimen  chry- 
salides for  observation  late  in  the  fall,  after  the  hibernating  moths  had 
issued.  Naturally,  no  apparently  sound  chrysalides  Avere  left  excepting 
those  containing  parasites.  These  he  collected,  and  parasites  issued 
from  all ;  hence  his  conclusions.  A  note  from  one  of  Professor  Willef  s 
letters  seems  to  indicate  the  greater  abundance  of  parasites  in  the  last 
brood  than  in  the  earlier  ones.  He  collected  a  number  of  newly -formed 
chrysalides  in  November.    Of  these  he  says : 

About  two  dozen  were  placed  in  a  box  in  my  sitting-room,  expecting  to  batch  ont 
some  motba  for  cxposnro.  The  following  is  the  result :  In  some  two  weeks  two  moths 
came  out;  tUty  stemed  delicate,  and  one  lived  only  two  days,  the  other  four  or  five. 
No  other  moths  have  appeared  (Drcember  11).  November  24, 1  found  four  ichneumon 
fliea  {Pimpla  conquisitor)  out  in  one  boU ;  December  2,  one  morej  and  December  7.  an- 
other ;  the  sixth,  the  la«t,  with  no  o^^po8lto^  (a  male).  In  brcakiug  open  tho  diicd 
chrysalides  I  destroyed  two  pnpao  of  parasites.    These  make  eight  parasites  in  some 
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tiro  dozen  chrysalidoa — a  large  proportion.  I  bad  75  chrysalides  in  a  box  in  summer; 
about  50  came  out  moths ;  most  of  the  others  could  not  e8cax>e  iiom  and  perished  in 
tbe  dried  leaves.    I  saw  not  a  parasite  of  any  kind. 

An  encouraging  statement  eonceruing  tlie  extensive  parasitism  of  an 
early  brood  (the  tbird)  is  contained  in  a  letter  from  Mr.  Trelease  of  July 
24, 1879.  He  stated  that  at  that  time  nearly  one-half  of  the  half-grown 
worms  in  the  fields  under  his  observation  bore  the  eggs  of  one  of  the 
Tachina  parasites.  One-half  is  certainly  a  large  proportion,  but  he  re- 
iterates it  with  exactness  in  his  notes,  and  standi  ready  to  vouch  for  it- 
It  seems  not  at  all  unlikely  when  we  consider  the  numbers  in  which  the 
northern  species  of  Tachuia  occur  in  fields  ravaged  by  the  northern 
army- worm.  In  a  field  which  was  black  with  these  worms  I  have  searched 
for  hours  without  finding  a  single  unparasitized  full-grown  worm.  Nine 
hundred  and  ninety-nine  out  of  a  thousand  bore  the  white  eggs  of  the 
destroyer. 

ThesQ  few  points  will  be  suflBcient  to  give  a  more  accurate  idea  of  the 
importance  of  the  natural  enemies  of  the  cotton-worm. 

REMEDIES. 

Preventive  measures. — The  most  important  of  the  preventive 
measures  which  can  be  adopted  is  the  encouragement  of  the  natural 
enemies  of  the  cotten-worm.  Detailed  accounts  of  these  have  been 
given  in  a  previous  section ;  hence,  but  little  remains  to  be  said  here. 

The  most  practicable  thing  which  can  be  done  in  this  direction  is  the 
protection  by  law  of  all  the  native  insectivorous  birds.  An  incalculable 
amount  of  injury  has  been  done  by  the  indiscriminate  destruction  of 
birds  by  the  freedmen  since  the  close  of  the  war.  In  addition  to  the 
protection  of  the  native  species,  others  might  be  introduced.  But  here 
very  great  care  must  be  exercised,  else  more  harm  tlian  good  may  be 
accomplished.  No  species  should  be  introduced  the  habits  of  which  are 
not  thoroughly  understood.  We  wish  to  call  particular  attention  to  this 
I>oint,  as  many  planters  have  urged  us  to  aid  in  the  introduction  into 
the  cotton  States  of  the  English  sparrow,  a  spec  ies  the  importation  of 
which  into  the  Northern  States  has  been  pronounced  a  calamity  by  nearly 
all  of  the  American  ornithologists. 

•The  encouragement  of  the  insect  enemies  of  the  cotton-worm,  though 
less  practicable  than  the  protection  of  birds,  is  not  less  important;  for 
this  reason,  great  care  has  been  taken  to  figure  and  describe  all  the  pre- 
daoeous  or  parasitic  insexits  which  destroy  the  cotton-worm.  It  would 
be  worth  the  while  of  every  planter  to  become  familiar  with  the  appear- 
ance of  the  more  common  of  these,  and  instruct  his  hands  not  to  injure 
them.  In  those  cases  in  which  hand-picking  of  the  pupae  of  Aletia  is 
employed,  much  good  can  be  done  by  taking  care  not  to  destroy  the 
X>arasite8  containeil  in  them.  The  pupae,  when  collected,  instead  of  be- 
ing destroyed  should  be  placed  in  barrels  or  boxes  covered  with  coarse 
wire  gauze  or  other  netting.  In  this  way  the  parasites  which  emerge 
from  the  pupae  can  be  allowed  to  escape  through  the  meshes  of  the  net- 
ting, and  are  thus  enabled  to  go  on  with  their  destruction  of  the  pest; 
whereas  the  moths  which  mature,  being  larger,  cannot  escape,  and  perish 
in  their  prison.  Some  idea  of  the  imi>ortance  of  this  precaution  may  be 
gathered  from  the  results  of  an  experiment  already  cited,  in  which  it 
was  found  that  of  1,721  pupae  of  the  fourth  brood,  nearly  10  per  cent, 
were  parasitized.  Or  what  is  more  to  our  puri)Ose,  there  were  bred  from 
these  pupae  44  large  parasites  {Fimplay  Chald^j  and  Tachina)^  and  an 
immense  number  of  small  parasitic  flies  belonging  to  the  genus  Phora. 
It  must  be  remembered  that  the  later  broods  of  Aletia  contain  a  larger 
percentage  of  narasitized  individualfl. 
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Under  this  head  will  come  also  the  suggestion  of  Mr.  Nicholas  A. 
Davis,  of  Jacksonville,  Tex.,  who  recommends  planters  to  avoid  plowing 
cotton-fields  when  they  are  wet  for  fear  of  destroying  ants,  and  also  ad- 
vises planters  not  to  plant  cotton  on  wet  land  where  ants  do  not  live. 

As  another  preventive  measure,  would  it  not  be  well  to  plant  less  cot 
ton  and  cultivate  more  thoroughly,  using  fertilizers  f  In  this  way  more 
cotton  would  be  made  early  in  the  season,  before  the  worms  increase 
sufficiently  to  injure  it,  and  then,  with  smaller  fields  to  go  over,  the  force 
upon  a  plantation  would  be  sufficient  to  apply  remedies  in  season  to 
keep  the  worms  in  check. 

With  a  view  to  rendering  the  cotton  distasteful  to  the  caterpillar,  if 
possible,  quassia  chips  were  steeped  and  soaked  in  water  for  about  a 
week  and  a  half,  one  pound  of  chips  being  used  for  each  gallon  of  water. 
This  decoction  was  then  diluted,  from  a  pint  to  a  quart  of  it  being  added 
to  each  bucketful  of  water  (2  gallons),  and  applied  with  a  fountain 
pump  to  infested  cotton,  so  that  every  leaf  was  thoroughly  wet.  In  this 
form  the  infusion  was  intensely  bitter  and  imparted  a  strong  taste  to 
the  cotton  leaves  after  the  water  had  evaporated ;  but  though  several 
applications  were  made  it  did  not  interfere  with  the  feedmg  of  the 
worms. 

Destruction  op  egos. — ^Many  attempts  have  been  made  to  destroy 
the  cotton- worm  in  the  egg  state.  These  h&ve  been  accompanied  with 
but  little  success.  Owing  to  the  fact  that  the  tender  terminal  leaves 
are  first  destroyed  by  the  worms,  planters  have  believed  the  eggs  were 
laid  upon  this  part  of  the  plant.  This  belief  has  suggested  the  idea  that 
by  cutting  off  and  destroying  the  terminal  shoots  the  eggs  would  be 
removed.  But  as  shown  in  the  chapter  on  natural  history,  the  greater 
part  of  the  eggs  is  laid  on  the  lower  surface  of  the  larger  leaves  of  the 
middle  third  of  the  plant ;  hence  by  topping  the  cotton  only  those  worms 
which  happen  to  be  on  that  part  of  the  plant  would  be  destroyed. 

Owing  to  their  small  size,  and  the  position  in  which  the  eggs  are  de- 
posited, any  attempt  to  destroy  the  insect  in  this  state  will  prove  imprac- 
ticable. And  the  destruction  of  the  ^ew  larvae  which  are  removed  with 
the  terminal  shoots  does  not  pay  for  the  labor  of  topping  the  cotton, 
especially  as  the  entire  cotton  can  be  poisoned  with  less  labor. 

CoLLEOTiNa  LARYAS  BY  HAND. — ^Although  it  may  seem  a  hopeless 
task  to  preserve  a  field  of  cotton  by  collecting  the  larvae  by  hand,  we 
feel  that  very  much  can  be  done  in  this  way  if  the  effort  is  made  at  the 
proper  season.  It  would  be  a  waste  of  labor  to  attempt  to  destroy  in 
this  way  the  individuals  of  the  third  crop  of  worms.  Not  so,  however, 
in  case  of  the  first  brood.  This  appears  in  such  small  numbers  that  by 
careful  searching  a  very  large  proportion  of  them  could  be  found. 
This,  of  course,  would  materially  lessen  the  numbers  of  the  subsequent 
broods.  As  early  as  the  middle  of  May  the  cotton  fields  should  be 
thoroughly  searched^  at  this  time  the  cotton  plants  are  small,  therefore, 
this  could  be  done  with  comparatively  little  labor.  Much  could  be  ac- 
complished by  instructing  the  hands  to  carefully  collect  all  larvae  and 
folded  leaves  containing  pupae  found  while  working  the  cotton  early  in 
the  season.  We  believe,  however,  that  insti-uctions  of  this  kind  could 
only  be  made  to  produce  the  maximum  results  by  offering  a  reward  for 
every  specimen  captured  before  a  certain  date,  say  June  1  j  a  smaller 
reward  might  then  be  offered  for  each  specimen  between  that  time  and 
some  subsequent  date.  We  have  no  doubt  that  were  each  planter  to 
expend  a  small  sum  in  this  way  greater  returns  would  be  realized  than, 
could  be  obtained  by  the  expenditure  upon  the  crop  of  a  like  sum  any 
other  way.    And  we  are  inclined  to  believe  that  even  in  case  where 
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concerted  action  cannot  be  obtained  good  results  will  follow  individual 
efforts.  For,  although  the  summer  and  autumn  broods  of  moths  migrate 
to  great  distances,  there  is  reason  to  believe  that  the  hibernating  indi- 
viduals and  those  of  the  early  broods  do  not  do  so  to  any  great  extent. 
As  evidence  of  this  we  cite  the  fact  that  considerable  time  elapses  be- 
tween the  appearance  of  the  worms  in  those  localities  which  we  have 
designated  as  centers  of  hibernation  and  in  the  more  northern  parts  of 
the  cotton  belt. 

Destruction  of  larvae  by  poisons. — In  the  present  state  of  our 
knowledge  it  seems  that  the  most  effectual  means  of  destroying  the  cot- 
ton-worm is  by  the  use  of  x>oisons,  either  in  the  moist  or  dry  condition. 
In  the  former  case,  the  poisonous  substance  is  dissolved  or  suspended 
in  water ;  in  the  latter,  it  is  mixed  with  flour,  gypsum,  or  other  innocuous 
powder,  which  serve  to  dilute  it,  and  in  some  cases  to  aid  it  in  adhering 
to  the  plant. 

During  the  season  of  1879  a  careful  and  extended  series  of  experi- 
ments were  conducted  by  Mr.  William  Trelease,  under  my  direction,  for 
the  purpose  of  ascertaining  the  best  poison  for  use,  taking  into  consid- 
eration both  its  efficacy  as  an  insecticide  and  its  eff^t  on  the  plant. 
Special  attention  was  also  given  to  ascertaining  the  most  rapid  and 
economical  method  of  applying  poisons. 

These  experiments  were  performed  under  especially  favorable  condi- 
tions. Mr.  Trelease  was  located  upon  a  plantation  in  the  southern  part 
of  Dallas  County,  Alabama,  a  locality  in  which  cotton- worms  are  espe- 
cially destructive ;  he  made  arrangements  by  which  he  could  call  into 
service  all  the  help  on  the  place  if  necessary.  In  this  way  he  was  able 
to  use  the  remedies  on  a  large  scale,  and  to  carefully  compare  the  results 
obtained  by  different  methods.  A  neighboring  plantation  upon  which 
no  efforts  were  made  to  protect  the  cotton  served  also  for  comparison. 

As  we  shall  have  occasion  to  refer  to  these  experiments  we  give  here 
a  part  of  Mr.  Trelease's  report  relating  to  them. 

The  grormd  covered  by  my  experiments  with  poisons  may  be  seen  from  the  follow- 
ing tables : 

I.— To  TEST  THE  EFFICACY  OF  THE  SUBSTANCES. 

(a)  London  purple,  suspended  in  water. 
(bS  Gra^  arsenic,  suspended  in  water, 
(c)  Pans  green,  suspended  in  water. 
A^.^^*'  J  W  Texas  worm-destroyer,  dissolved  in  water. 
(«)  Gray  arsenic,  in  Fowler's  solution. 
(/)  Oil  of  turpentine,  in  water. 

Kerosene,  in  water. 

Carbolic  acid,  in  water. 

London  purple,  in  Royall's  mixture.** 
B. — Dry.  ^   (b)  Gray  arsenic,  in  Royall's  mixture, 
(o)  Paris  green,  in  RoyalPs  mixture. 

IL— To  TEST  THE  ADHESION  OF  THE  SUBSTANCES. 

.  TO-gA.   J   («)  Poisons  suspended  in  water  without  flour-paste. 

(  {b)  Poisons  suspended  in  water  with  flour-paste. 

i(a)  Poisons  mixed  witb  flour. 
(b)  Poisons  mixed  with  flour  and  gypsum, 
(o)  Poisons  mixed  with  flour  and  rosin, 
(d)  Poisous  mixed  with  flour  and  dextrine, 
l^  (c)  Poisons  mixed  with  flour,  rosin,  and  dextrine,  t 

*  RoyalPs  patent :  Flour,  one  barrel,  196  pounds ;  Paris  green,  9  pounds }  dextrine, 
10  pounds ;  rosin,  12  pounds. 

The  ingredients  being  in  a  fine  powder,  are  sifted  to  remove  lumps,  after  which  they 
are  thoroughly  mixed.    Other  poisons  may  be  substituted  for  Paris  green. 

tiMd. 


Digiti 


zed  by  Google 


310         KEPORT  OP  THE  COM^IISSIONEB  OP  AGRICULTURE. 


B.~Dry.  { 


(/)  Poisons  mixed  with  flour,  gypsnm,  and  rosin. 

(g)  Poisons  mixed  with  flour,  gypsum,  and  dextrine. 

(A)  Poisons  mixed  with  flour,  gvi)snm,  rosin,  and  dextrine. 

(0  " ■ "     • 


Poisons  mixed  with  gj-psum,  rosin,  and  dextrine. 
(k)  Poisons  mixed  with  gj-psum  and  rosin. 
(0  Poisons  mixed  with  gypsum  and  dextrine. 
^  (m)  Poisons  mixed  with  gypsum. 

All  of  my  wet  poisons  were  applied  by  use  of  Whitman's  fountai  n-pump  No.  2.  Where 
small  quantities  were  used,  one  man  carried  a  2-gallon  water-bucket,  and  another 
preceded  him,  working  the  pump.  Where  larger  quantities  were  usetl,  a  40-gallon 
barrel  was  placed  in  a  four-wheeled  wagon,  with  wheels  5  feet  apart  and  the  lowest 
axle  23  inches  from  the  ground.  This  was  drawn  by  two  mules,  being  made  to 
straddle  one  row  of  cotton,  the  mules  walking  in  the  furrows  that  the  wheels  ran  in. 
One  man  drove  the  wagon,  and  two  others,  provided  with  fountain-pumps,  distributed 
the  poison  contained  in  tne  barrel,  wetting  nine  rows  for  each  trip  across  the  field. 
Meantime,  one  or  two  other  »en,  with  a  two-horse  wagon  containing  several  smaller 
barrels^  were  engaged  in  carrying  water  from  a  pond  to  the  ends  of  the  rows  of  cotton, 
where  it  was  transferred  to  the  distributing  wagon.  With  these  two  pumps  worked 
slowly,  the  mules  walking  very  slowly,  we  found  that  a  barrel  of  water  went  over 
about  three  acres  of  cotton,  wetting  it  fa\jly,  but  not  so  well  as  was  to  be  desired. 
The  men  were  therefore  made  to  work  the  pumps  faster,  so  that  a  barrel  lasted  for 
two  acres.  Not  satisfied  with  this,  we  enlarged  the  holes  in  the  ros&-nozzle  a  little, 
so  that  without  materially  diminishing  the  force  of  the  pump  we  were  able  to  anply 
a  barrel  of  fluid  to  the  acre.*  In  this  way  about  30  acres  a  day  may  be  poisoned  by 
four  hands  and  four  mules. 

My  dry  poisons  were  applied  by  a  sieve  made  of  a  2-quart  tin  bucket,  the  bottom  of 
which  was  replaced  by  perforated  tin,  and  which  was  provided  with  a  socket  at  the 
side  for  the  insertion  of  a  wooden  handle  about  three  feet  long. 

My  experiments  with  dry  poisons  were  not  extensive  enough  for  mo  to  determine 
accurately  the  amount  of  labor  required  to  poison  an  acre;  but  Mr.  Lido,  the  manager 
of  George  O.  Baker's  plantation  at  Selma,  Ala.,  tells  me  that  a  hand  can  poison  from 
one  to  two  acres  of  cotton  per  day.  He  tells  me,  fiirther,  that  one  barrel  of  Boyairs 
mixture  goes  over  about  three  acres. 

Before  giving  details  of  the  experiments,  I  may  briefly  state  the  conclusions  to  which 
they  led  me,  as  follows ;  As  an  insecticide  I  prefer  Paris  green  to  any  other  substance 
used,  and  find  it  less  likely  to  injure  the  cotton  than  any  other.  Next  to  this  I  should 
place  commercial  arsenic  (arsenious  oxide,  Ass  O3),  though  this  is  more  likely  to  scorch 
the  cotton  than  the  preceding.  I  should  place  London  purple  next  in  the  list,  as  being 
less  valuable  as  a  poison  and  more  liable  to  injure  the  cotton.  Fowlers  solution  of 
arsenic  (arsenious  oxide  dissolved  in  a  solution  of  sodium  or  potassium  carbonate  in 
water)  serves  fairly  as  an  insecticide,  but  my  expcrionce  is  that  it  \s  very  liable  to 
iiyure  the  cotton,  probably  owing  to  the  alkaline  nature  of  the  solution.  A  consider- 
able (juantity  of  the  mixture  known  as  the  Texas  Cotton-Worm  Destroyer  was  used, 
the  directions  accompanying  the  package  being  followotl;  but  J  failed  to  obtain  satis- 
factory results  from  it«  use  in  any  trial.  Oil  of  turpentine,  kerosene,  and  carbolic 
acid  in  water  were  applied,  but  when  applied  so  as  to  kill  the  caterpillars  I  found 
that  they  always  injured  the  plant. 

The  cheapest  mode  of  applying  the  poisons  is  undoubtedly  in  the  wet  form ;  and  I 
find  that  they  adhere  as  well  when  suspended  in  pure  water  as  when  paste  is  used, 
though  this  aids  in  their  suspension.  Wnonever  a  solid  is  used  in  suspension,  frequent 
stirring  is  needed  to  keep  it  evenly  distributed  through  the  water.  In  Koyall's  patent 
the  flour  is  supposed  to  act  as  a  diluent ;  the  rosin,  to  melt  by  the  heat  of  the  sun  and 
thus  affix  the  poison  to  the  leaves  of  the  plant ;  the  dextrine,  to  melt  and  gum  the 
poison  to  the  leaves  under  the  action  of  water,  either  as  dew  or  rain.  My  experiments 
showed  me  that  flour  alone  adhered  nearly  as  long  as  this  mixture ;  and  even  that  it 
might  be  replaced  in  part  by  gypsum  or  land  plaster,  but  that  gypanin  alone,  or  re- 
placing all  of  the  flour  in  Royall's  patent,  was  removed  by  the  first  rain  as  a  general 
thing.  The  reason  for  this  is  that  the  first  dew  converts  the  flour  into  a  paste,  which 
becomes  attached  to  the  leaf,  and  considerable  rain  is  neede<l  to  dissolve  and  remove 
it.  I  find  that  one  pound  of  Paris  green,  applied  in  forty  gallons  of  water  to  an  acre 
of  cotton,  will  kill  the  worms  to  a  certainty  without  injuring  the  cotton  to  any  appre- 
ciable extent,  provided  there  is  no  rain  on  it  for  several  days ;  bnt  the  dry  prison, 
using  about  twice  as  ranch  Paris  green  to  the  acre,  is  equally  certain  and  safe,  ana 
will  withstand  far  more  rain,  even  if  merely  mixed  with  flour.  Owing  to  the  cost  of 
the  flour,  however,  and  the  greater  cost  of  api)Iying  it,  the  dry  x>pison  is  far  more  ex- 
pensive than  the  wet. 

*  It  is  far  better  to  employ  the  larger  size  of  pump,  which,  from  iU  greater  capacity, 
dlBtribates  more  water  than  the  one  used  by  me,  and  with  less  labor. 
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A.— WET  POISONS. 

AnpTiist  7,  nine  barrels  of  water  were  applied,  go'ug  ov^r  about  three  acres  to  the 
^barrel.  The  time  spent  was  from  9  a.  m.  to  sunfiet.  and  the  first  rain  tell  at  about 
nine  o'clock  the  next  morning.  The  snbstanoes  neea,  their  quantities,  and  the  num- 
ber of  dead  worms  joflt  before  the  rain  began  are  shown  by  the  following  table  : 

L— -JFd  poUom  applied  August  7,  1879. 


SiTamber  of  barrels. 

Name  of  poison. 

Qoantlty  of 
poison. 

Qwmtityof 
past4». 

Dead  worms. 

1 

Texas  worm-destroyer.. 
London  pnrple 

M<^A4imi^ . .  T .  -  - 

None.  • 

t 

lOouAoes 

21  ounces 

21  ounces 

20  ounces 

16  ounces 

20  ounces 

1  measnrs..... 

1  gallon... 
IgalloQ... 
1  gallon... 
1  goUon... 
IgaUon... 
li  gallons. 

Verv  few. 

s 

Gra;^  arsMlio 

Puna  gr^en 

Do. 

4 

Few. 

5 

London  Dumle... ....... 

Very  few. 

6 

Paris  green. ............ 

7 

Groy  arsenic 

Texrt  wonB-destroyer.. 
......do 

Do. 

8... 

Yenr  few  or  none. 

9 

1  meMuro..... 

Do. 

BaiiM  occurred  nearly  everv  day  fbr  about  a  w^k  after  thlB  was  applied.  On  the 
9th  of  Angnflt  I  found  no  dead  wormB,  and  examination  with  a  lens  showed  very  little 
poiaon  on  the  leaves ;  nor  was  the  cotton  scorched  except  in  one  or  two  places  where 
tlie  poison  was  a  little  thioksr  than  osnal ;  but  Tines  of  the  cow -pea  growing  in  the 
field  were  considerably  injured.  The  caterpillars  continuing  to  eat,  we  again  poi- 
soned this  cotton  on  the  11th,  12th,  and  13th  of  August. 

In  the  following  table  the  quantity  of  poison  per  barrel  of  water  is  given,  but  in 
some  sections  several  barrels  were  used : 


DatSb 


ISTame  of  poison. 


Quantity  of 
poison  per 


Quantity  of 
|>ast«  per 
barreL* 


Length  of  time 
before  raixi. 


Dead  worms 
after  24  hoars. 


1979. 
Aug.    U 


Ang. 


Paris  green 

London  purple 

Gray  arsenic 

Pons  green 

Texas  worm-destroyer 


24  ounces . . 
18  ounces . . 
20  ounces . . 
24  ounces . . 
Imeasnro.. 


2  gallons^ 
2  gallons  J 
2  gallons! 
2  gallons. 


54hoarsftTerage< 

30  hours  average . . 
12  boors  average. . 


A  fair  nnmber. 
Some. 
Few. 
Many. 
Scarcely  any. 


*  b  an  of  my  experiments  where  paste  was  nscd  it  was  made  by  boiling  wheat-flour  in  water,  so  as 
to  be  a  trifle  thicker  than  the  starch  commonly  used  for  stilTening  linen  orticlen.  Some  farmers,  to 
avoid  the  labor  of  boiling  the  paste,  allow  flour  to  ferment  in  water,  obtaining  a  very  good  article  in  this 
way.  In  either  ease  it  should  be  strained  through  mualln.  Mr.  Patsiok  Calahan,  of  Selma,  mereJy  stirs 
two  pounds  of  common  ataxoh  in  a  boclLstfhl  of  cold  water,  which  is  then  added  to  40  gallons  of  water 
containing  the  poison. 

When  applying  the  poisons  to  sections  10  to  14^  inclusive,  we  used  two  mules  to 
draw  the  distributing  wagon,  in  which  were  the  driver  and  two  hands  with  x>unips. 
Another  hand,  with  a  two-mule  wagon,  was  engaged  in  drawing  water  from  a  pond 
to  the  ends  of  the  cotton  rows,  where  it  was  transterred  to  the  other  wa^on.  Owing 
to  the  low  specific  gravity  of  London  purple,  the  bulk  of  a  pound  of  it  is  far  greater 
than  that  of  an  equal  bulk  of  arsenic  or  Paris  green,  and  the  hands  complained  that  it 
pumped  out  harder  than  either  of  the  other  poisons  named.  Certain  it  is,  that,  other 
conditions  being  about  the  same,  a  barrel  went  over  three  acres  in  section  U,  while 
in  12,  13,  and  14  it  went  over  only  two*  On  section  10  the  pumps  were  worked  less 
rapidly,  so  that  a  barrel  of  water  went  over  three  acres.  Twenty-four  hours  after  each 
section  was  poisoned  I  examined  it  to  see  what  effect  the  poison  had  produced  on  the 
worms  and  cotton,  and  leaves  plucked  hero  and  there  were  examined  with  a  lens  to 
discover  how  thoroughly  the  finely  divided  poison  was  applied.  There  was  a  coiisid- 
able  number  of  worms  dead  on  section  10.  and  most  of  the  others  died  before  the  first 
rainfall.  The  Paris  green  could  be  seen  in  very  fine  particles  in  the  minute  hollows 
everywhere  on  the  surface  of  the  leaf.  The  cotton  plant  was  not  in  the  least  injured. 
On  section  11  the  percentage  of  dead  worms  after  twenty-four  hours  was  considerably 
lees  than  on  10,  but  before  the  rain  fell  the  greater  part  of  the  othern  were  dead.  The 
poison  appeared  as  a  fine  purple  bloom  on  Uie  surface  of  the  leaf,  and  in  a  good  many 
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places  the  leaves  were  scorched  seriously.  The  arsenic  used  on  section  12  did  not 
scorch  the  cotton,  nor  did  it  kill  many  worms  at  first,  but  later  it  destroyed  a  good 
number.  By  far  the  best  results  were  obtained  on  section  13,  where  the  worms  were 
quickly  and  thoroughly  killed,  and  only  at  long  intervals  could  a  scorched  leaf  be 
»>und.  Though  the  Texas  worm-destroyer  used  on  section  14  was  applied  according 
to  directions,  it  being  stated  that -more  than  one  measure,  about  4^  ounces  to  the 
barrel  of  water,  would  injure  the  cotton,  it  killed  remarkably  few  caterpillers. 

A  light  but  steady  rain  fell  all  of  the  night  following  Augiist  13,  continuing  througli 
the  next  day  and  night  and  a  part  of  the  15th.  An  examination  of  the  cotton  after 
this  rain  showed  that  little  poison  was  then  adhering  to  the  leaves.  In  all  of  my  ex- 
periments I  found  that  full-grown  caterpillars  never  ate  the  poison,  but  webbed  up 
immediately  aft-er  it  was  applied.  These  excepted,  there  were  few  living  worms  ou 
any  of  these  sections  excepting  14  where  I  could  not  see  that  the  poison  ha4  done  ihiy 
good.  On  the  2l8t  of  August  most  of  the  foliage  had  been  eaten  from  this  section, 
while  little  jvas  removed  from  the  adjoining  section  13.  When  I  compared  section  12 
with  the  unpoisoned  cotton  on  a  neighboring  plantation — from  which  it  was  separated 
only  by  a  ditch — at  this  latter  date  I  could  see  that  the  arsenic  had  done  good,  for 
the  cotton  was  not  nearlv  so  badly  eaten  where  the  poison  was  used  as  just  across  the 
ditch,  and  at  the  time  or  poisoning  it  was  infested  worse  than  the  other. 

Much  of  this  cotton  was  as  high  as  the  top  of  the  wagon-box,  and  there  was  none 
that  was  not  bent  as  the  axle  passed  over  it;  yet  I  found  that  very  little  damage  was 
done  by  driving  down  the  rows,  though  occasionally  boUs  were  jolted  off  and  now 
and  then  the  driver  ran  the  wheels  on  a  row  so  as  to  injure  it,  but  this  was  the  result 
of  carelessness.  Unless  cotton  is  very  high  and  closely  interlocked  between  the  row« 
I  should  not  hesitate  to  drive  a  lar^wheel  wi^on  over  it  if  necessary  in  poisoning. 

August  29  live  sections  were  poisoned,  as  shown  in  the  following  table.  But  one 
pump  was  used,  the  nozzle  of  which  had  been  reamed  so  as  to  discharge  a  larger 
quantity  of  water  for  a  given  expenditure  of  labor.  With  this  we  were  able  to  oas- 
tribute  40  gallons  of  water  per  acre.  As  before,  one  man  drove  and  another  hauled 
water  to  the  side  of  the  field. 


Date. 


Name  of  poiin 


OP 


Ang.  29, 1879 


Arsenic , 

Powler't  Bolntion* , 

London  purple , 

Texas  wonu  destroyer. , 
London  pnrple 


16  ounces . 
3  quarts  . . 
16  onnoes . 
Imeasnro. 
8  ounces.. 


Id 

e 


4  gallons.. I 
4  gallons..! 


•  48h0Qrs^ 


2  gallons. 


is 


Pew. 

Scarce  any. 
Few. 

Scarce  any. 
Very  few. 


*A«sOs.,  384  grains.    Kt  COi,  884  grains.    Ht  O.,  3  quarts. 

In  preparing  Fowler's  solution 'on  a  large  scale  the  potassium  carbonate  may  be  replaced  by  the  much 
cheaper  sal-soda.  As  recommended  by  Capt  N.  D.  Cross,  of  Selmat  sal^soda  and  gray  arsenic  are  taken 
in  equal  proportions  by  weight ;  the  soda  is  dissolved  in  a  little  boiling  water,  the  arsenic  is  then  added, 
and,  when  dissolved,  water  is  added  in  such  quantity  as  to  make  one  gallon  of  the  solution  for  each 
ounce  of  arsenic  used.  He  recommends  the  use  of  1-1|  gallons  of  this  normal  solntfam  for  each  barrel 
of  water. 

With  our  single  pump  we  were  able  to  cover  only  five  rows  of  cotton  for  each  trip 
across  the  field  and  do  it  welL  Including  the  time  spent  in  tilling  the  barrel,  it  took 
45  minutes  for  each  barrel  of  poison  put  out;  or,  in  ten  hours,  thiee  hands  and  four 
mules  would  poison  about  13  acres. 

On  the  1st  of  September  a  light  rain  in  the  early  afternoon  became  heavier  about 
4  p.  m.  and  lasted  till  some  time  in  the  night^  a  few  drizzling  showers  having  fallen 
tlie  day  befoi-e. 

When  these  poisons  were  applied  there  were  scarcely  any  worms  on  the  cotton  poi- 
sonc<l,  but  many  eggs.  On  the  4th  of  September  I  noted  tnat  these  had  hatched,  but 
few  lai-vae  had  yet  eaten  through  the  leaves  so  as  to  reach  such  poison  as  tlie  rains 
had  left.  Of  the  few  worms  on  the  cotton  before  the  rain  I  had  noticed  a  small  num- 
ber of  dead  ones,  the  most  being  found  on  section  17,  the  next  on  1.5,  the  next  on  16, 
but  neither  18  nor  19  did  much  good.  Coming  as  they  did,  the  rains  removed  the 
greater  part  of  tJie  poison  before  the  young  worms  coula  eat  it,  so  that  little  good  was 
done  by  this  poisoning. 
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September  5  some  cotton  badly  infested  with  newly-hatched  caterpillars  was  pol- 
aoned.  as  follows : 


Date. 


Sept.  5,1879.. 


Name  of  poison. 


Paris  gjeen 

do 

do.... 

EeroMDe . . 
XorpeDtioe 


24  OQDCM 

16  OQDceft 
24  ounces 

10  fl.  0Z8.. 

20fl.ou.. 


3  gallons . 


-I 


8  days 


1-^ 


Many. 

Do. 

Do. 
Few. 

00. 


In  all  we  poisoned  a  little  less  that  three  acres  this  time,  using  only  about  half  a 
barrel  on  section  22.  One  hand  worked  the  pump^  wetting  six  rows  at  a  time ;  another 
followed  him  with  the  bucket  of  poison.  Previously  I  had  caused  a  barrel  in  the 
middle  of  the  field  to  be  filled  with  water.  In  this  I  suspended  the  poison,  having  the 
men  replenish  it  as  often  as  necessary.  About  four  gallons  each  of  the  kerosene  and 
turpentine  mixtures  were  used. 

'the  next  day,  when  I  examined  the  Paris-green  sections,  I  found  many  worms  dead 
on  each  of  them.  When  I  rubbed  the  leaves  with  my  hand,  or  sprinkled  water  over 
them,  I  conld  not  see  but  that  one  adhered  as  well  as  another.  Here  and  there  a  leaf 
was  badly  scorched,  and  some  few  forms  were  injured;  but,  taken  as  a  whole,  the  field 
anffered  little.  Here  I  noticed  what  was  also  seen  before  and  afterward,  namely,  that 
a  leaf  may  be  completely  covered  with  Paris-green  sediment  and  yet  show  no  scorch- 
ing J  but  where  the  dead  spots  appear  on  the  leaves  there  may  be  little  of  the  poison. 
Pana-green  being  practically  insoluble  in  water,  I  am  unable  to  account  for  this. 

On  flie  8th  of  September  1  noted  that  the  cotton  on  which  Paris  arreen  was  used 
thijee  days  before  was  nnimured  by  the  worms,  thoueh  a  few  were  stifl  eating,  most 
of  these  having  hatched  after  the  poison  was  applied.  But  where  I  nsed  kerosene  or 
oil  of  turpentine  the  cotton  was  almost  leafless,  these  substances  having  injured  some 
of  the  leaves  and  killed  a  considerable  number  of  larvae,  but  not  enough  to  save  the 
crop. 

September  10,  a  number  of  gallons  of  water,  containing  from  a  half  teaspoonfhl  to 
a  teaspoonfnl  of  carbolic  acid  per  gallon,  were  applied  with  the  fountain  pump.  This 
water  was  stirred  so  that  the  acid  was  susnended  through  it  as  very  small  globules. 
It  was  found  to  kill  some  caterpillars,  but  by  no  means  enoneh  to  save  the  cotton ; 
and,  used  in  these  proportions,  it  iu^ured  the  cotton  considerably.  More  water,  con- 
taining kerosene  and  oil  of  turpentine  in  varying  quantities,  was  applied ;  but,  like 
the  last,  I  found  that  it  did  not  efifectually  destroy  the  worms,  even  when  strong 
enoagh  to  seriously  iujnre  the  cotton. 


B.—DRY  POISON. 


In  the  afternoon  of  August  22  I  poisoned  four  sections  with  dry  poisons,  as  shown 
in  the  annexed  table.  Where  flour  was  used  with  either  rosin  or  dextrine,  or  both, 
the  proportion  was  that  used  in  Ro^alVs  patent.  Where  gypsum  was  used,  it  replaced 
the  nour,  bulk  for  bulk,  in  this  senes. 


Dat«. 


Name  of  poison. 


London  purple. 


A„e.Zi.\m'\.  zlparUgreci.. 


I 
1 

1^ 


r....v 


3  London  parple., 

4  Paris  ijreen 


(Flonr.... 
I  <  Dextrine. 

(Kosfn..-. 

,f  Floor V 

.  <  Dextrine.  > 

1  i  Rosin > 

.   Flonr 

I  Gypsam ' 


I- 

r 


^Obonrs  . 


i 

Is 

94 

ll 

tl 

\T>ir.... 

Fair  quantity. 

\  Good... 

Da 

1  Fair.... 
!  Good... 

Do. 
VeryMtttou 
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As  will  be  seen  from  examining  this  table,  a  rain  be^an  falling  before  we  had  fin- 
ished applying  tho  poisons.  This  rain  continned  to  fall  all  nighr,  all  of  tlio  nt  xt  day, 
and  part  of  tho  succeeding  night.  Another  heavy  rain  occurred  tho  next  night.  On 
the  ifeth  I  found  that  the  cotton  of  aecticms  1  and  :)  was  scorched  conniderably,  far 
more  than  either  2  or  4.  The  second  section  had  killed  the  most  worm.s.  I  could  not 
see  but  what  section  3  adhered  as  well  as  either  1  or  2,  and  all  were  far  better  than  4. 

Angnst  26  four  additional  sections  were  poisoned ;  the  only  variation  from  Royall's 
mixture  beinjBf  in  omitting  some  ingredients  substkuting  gypsum,  bulk  for  bulk,  fur 
ilonr,  or  yarying  the  quantity  of  poison. 


Date. 

1 

Kflme  of  poison. 

if 
1 

li 

8 

il 

r 

1    a 

Il 

J? 

5 
< 

7 

.    8 

Arsenic ........... 

(Flour ) 

<  Dextrine.  > 
(Rosin....) 
(Flour....) 

<  Dextrine.  S 
(Rosin....) 
(Plaster..) 
I  Dextrine.  > 
(Rosin....) 
Flour 

12.5  ponnds. 

ISO  boars. -^ 

1 

Good... 
..do 

..do 

i 

..do 

Hnch. 

Aug.  M,  1879 

Paris  greeft. 

Paris  green 

9.0  pounds. 

13.5  ponnds . 
9.0  pounds . 

Do. 

Little. 
Much. 

When  these  }>oisons  were  applied  in  the  afternoon  the  sun  was  shining  brightly. 
The  mixture  with  plaster  was  scattered  more  easily  than  those  with  Hour,  and  dis- 
tributed itself  very  evenly  over  the  leaves.  On  the  31st  of  August  a  few  drizzling 
•bowers  fell,  and  there  were  more  on  the  next  day,  scarcely  any  falling  during  the 
•ucceedinK  night,  and  a  very  little  the  following  morning.  August  26,  after  two  clear 
days  and  aewey  nights,  I  found  all  of  these  poisons  adhering  well :  though  the  flour, 
by  forming  a  sort  of  paste,  had  collected  into  blotches,  while  the  plaster  remained  as 
efv&alj  dismbuted  over  the  leaf  as  ever.  On  the  2d  of  September  I  noted  that  the 
cotton  of  section  5  was  somewhat  scorched.  Section  6  was  scorched  very  little.  Though 
flection  7  was  in  great  part  removed,  it  had  scorched  the  cotton  considerably ;  more 
than  either  of  the  other  sections.  Very  fow  leaves  wore  injured  on  section  H,  This 
•ame  day  I  found  that  a  very  little  of  section  1  still  adhered,  and  the  cotton  was  little 
injured.  A  little  was  also  found  on  secton  2,  where  the  cotton  was  very  little  hnrt.  Sec- 
tion 3  seemed  to  adhere  as  well  as  the  preceding,  but  had  scorched  the  cotton  more. 
Section  4  had  scorched  the  cotton  little,  but  no  traces  of  the  poison  were  left. 

September  2,  two  other  sections  wore  poisoned,  using  one  part  of  dour  by  weight  to 
two  parts  or  gypsum  in  place  of  an  equal  bulk  of  flour  in  Boyall's  patent. 


Dftte. 


Hame  of  poison. 


I 


P 


Sept.  2,  1879 


10 


rrionr  —  1 

^"i**^ \%i^A 

|lRosin....J 
ine.  > 


London  pnrple... 


(  Flour ] 

<  Dextrine. 
(Rosin. 


18  pounds*.. 
9  pounds... 


11  days 


*By  a  mistake  the  qu&ntitios  of  roain,  dextrine,  and  Paris  green  were  intended  for  twicv  the  bulk  oi 
flonr  and  plaster  used. 

At  the  time  these  poisons  were  applied  this  cotton  was  beginning  to  be  honeycombed 
by  the  caterpillars  j  but  none  large  enough  to  eat  through  tho  leaves  were  to  be  found 
on  the  adjoining  sections  5,  6,  7-  and  8.  Between  S  and  9  a  small  section  was  left  un- 
poisoned,  and  this  was  defoliated  within  the  next  five  days,  while  all  of  theae  sections 
retained  their  foliage  up  to  tho  time  when  I  left  the  field,  September  15. 

September  4, 1  noted  that  the  cotton  on  section  10  was  badly  scorched,  though  the 
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V0TID8  ^ere  killed  on  it.  The  poison  was  as  tWokly  applied  on  9  as  on  10,  yet,  despite 
tbe  double  quantity  of  poison  used,  it  was  injured  very  little.  Tlie  caterpillars  were 
killed.  Very  little  poison  renin inod  on  pactions  1, 2,  and  3,  of  August  22,  yet  in  a  very 
fc-w  places  there  was  enough  to  kill  the  worms  that  were  then  api)earing  in  large  num- 
bers on  it.  None  remained  on  section  4,  the  foUage  of  which  was,  for  the  most  part, 
eaten  np. 

September  7,  the  poison  was  found  adhering  finely  to  sections  5  and  6,  and  the 
cotton  was  not  at  afi  badly  scorched.  There  were  very  few  worms  on  it.  No  trace 
of  the  poison  on  section  7  could  be  found,  but  there  were  no  worms  on  it,  and  it  was 
not  materially  injured  by  scorching.  Not  very  much  remained  on  section  8,  but  there 
were  few  caterpillars  to  be  found.  The  cotton  was  unii^jured.  The  poison  adhered  in 
quantity  to  9  and  10,  where  the  worms  were  all  dead.  Section  9  was  slightly  scorched, 
section  10  ba<lly.  The  unpoisoncd  section  before  mentioned  was  covered  with  cater- 
pillars, its  foliage  being  entirely  gone. 

September  9,  about  midday,  when  the  sun  was  shining  brightly,  I  applied  poisons 
to  three  sections  to  test  the  resistance  of  different  substances  to  the  action  of  the 
wcatlier.  The  cjuantity  and  quality  of  the  poison  being  unimportant,  I  shall  give 
only  the  proportions  of  the  substances  used  to  dilute  it. 


DRt«. 


1 

t 


I 


I 


ti 


Sept.   9,1879 


(  11  1  4 
<  12  0 
(   13  ,  2 


onnces I  24  oimcf«  . 

oances....   24  otmceB . 


lonaee. 
1  ounce. 


lonnoe. 


loanoe. 


|4d»yt...| 


SoaM. 

Do. 

Knoh. 


September  14. 1  noted  that  my  sections  up  to  No.  Ti  were  about  as  before  the  rain. 
Of  11,  12,  and  13,  all  were  more  or  less  removed,  and  strangely  enough  the  last,  con- 
taining the  smallest  qnantity  of  dour,  had  resisted  the  rain  better  than  either  of  the 
others.  None  of  these  stood  it  as  well  as  most  of  the  earlier  sections  which  had  already 
been  exposed  to  numerous  rains.  Owing  to  my  departure  from  the  field  at  this  time 
these  latter  experiments  are  excoodingly  unsatisfactory,  and  I  hesitate  to  base  a  very 
pronounced  opinion  on  them,  but  think  that  they  go  to  demonstrate  that  plaster,  unless 
accompanied  by  a  large  quantity  of  Hour,  will  not  do  to  apply  poisons  with  unless  it  is 
mbeolntely  certain  that  no  rain  will  fall  till  they  shall  hsLve  time  to  kill  the  caterpil- 
lars they  are  intended  to  destroy. 

Arsenic  and  its  comjjoutids. — The  only  remedies  whicli  are  now  used  to 
any  great  extent  are  poisons  applied  to  the  plant  for  the  destruction  of 
the  lai*vae,  and,  almo.^t  without  exception,  these  poisons  are  either 
arsenic  or  some  compound  of  that  mineraL  The  compounds  of  arsenic 
used  to  the  greatest  extent  are  Paris  green.  Texas  Cotton- Worm  De- 
stroyer, and,  during  the  present  season,  London  purple. 

Very  great  difference  of  opinion  exists  among  planters  with  regard  to 
the  relative  value  of  these  substances.  This  difference  of  opinion  is  not 
only  as  to  their  relative  efQcacy  as  insecticides,  but  also  as  to  their  effect 
upon  the  plants.  Thus^  although  Paris  green  costs  from  six  to  ten  times 
as  much  as  white  arsenic,  many  planters  prefer  to  use  the  former  simply 
because  there  is  less  danger  of  iiyuring  the  cotton  plants.  With  a  view 
to  settling  these  points  I  planned  the  experiments  conducted  by  Mr.  Tre- 
lease,  a  report  of  which  has  just  be^n  given,  and  on  going  over  carefully 
the  testimony  of  planters  which  I  collected  while  in  the  field  last  year, 
and  the  answers  of  our  correspondents,  I  find  that  the  experience  of  the 
m^yority  confirms  the  results  of  these  experiments  in  indicating  that 
Paris  gi'een  is  the  most  dcsjrable  insecticide.  It  seems  to  act  more 
speedily  than  the  other  poisons,  and,  if  used  earefully^  no  appreciable 
injury  will  result  to  the  plants ;  whereas,  with  arsenic  and  the  other 
oompounds  of  this  mineral  with  which  we  experimented,  it  is  diJfficult  to 
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apply  a  fii't'i^iont  quantity  to  eflfectually  destroy  the  worms  without  in- 
juring? tlK*  ]»Iaiits.  We  feel  sure  that  the  unfavorable  results  which  have 
followed  in  some  instances  firom  the  use  of  Paris  i^reen  have  arisen  from 
one  of  tlio  followin;y  causes,  either  an  excessive  use  of  the  substance  or 
the  u*^o  of  an  adulterated  article,  chiefly  the  latter.  From  the  trials 
which  we  have  made,  we  are  inclined  to  doubt  that  there  is  any  danger 
of  scorching  the  cotton  if  pure  Paris  green  be  used  in  the  usual  way. 
whereas  we  have  no  doubt  that  very  serious  consequences  have  followed 
the  use  of  an  adulterated  article. 

We  have  endeavored  to  find  some  simple  method  by  which  any  planter 
could  test  for  himself  the  purity  of  Paris  green.  The  following,  although 
it  does  not  meet  all  requirements,  will  be  found  useful.  Pure  Paris 
green  is  soluble  in  ammonia;  "hence,  if  you  take  100  grains  of  Paris 
green  and  place  it  in  a  glass  vessel  and  add  one  ounce  of  liquid  ammonia 
(it  may  require  more  than  one  ounce  if  the  ammonia  be  not  strong), 
and  stir  it  for  a  minute  or  two  with  a  glass  or  wooden  rod,  the  Paris 
green  will  completely  dissolve,  forming  a  beautiful  blue  transparent  solu- 
tion. Should  there  be  sediment  it  will  indicate  that  the  Paris  green  is 
adulterated,  and  the  amount  of  sediment  will  show  the  amount  of  adul- 
teration. This  test  will  serve  to  detect  the  presence  of  any  of  the 
substances  ordinarily  used  for  adulteration  of  this  poison.  Sometimes, 
however,  white  arsenic  is  used  for  this  purpose,  and  as  this  substance 
is  also  soluble  in  ammonia  its  presence  cannot  be  detected  in  this  way. 
By  using  the  above  test,  however,  the  planter  can  be  certain  that  the 
compound  in  question  will  be  efficient  as  an  insecticide.  There  remains 
only  the  danger  of  his  cotton  being  injured  by  the  caustic  action  of 
adulterating  arsenic.  The  best  plan  is  to  buy  the  poison  directly  of  the 
manufacturer.  In  this  case,  if  care  is  taken  to  deal  only  with  reliable 
firms^  little  danger  need  be  apprehended. 

It  IS  proper  to  state  that  although  our  ezx>eriments  with  the  Texas 
Cotton- Worm  Destroyer,  as  well  as  those  conducted  by  some  of  our  oor- 
re8X)ondents  in  Alabama,  failed  to  produce  satisfeictoiy  results,  many 
strong  recommendations  of  this  remedy  have  been  received  from  west- 
em  portions  of  the  cotton  belt*  especially  Texas ;  and  in  the  circular 
pub&shed  by  Preston  and  Booira  are  recommendations  from  many 
prominent  planters.  An  analysis  shows  that  this  remedy  is  an  arse- 
niate  of  sodium,  which  is  almost  entirely  soluble  in  water.  Of  course  its 
value  as  an  insecticide  is  due  to  the  arsenic  which  it  contains ;  its  only 
advantage  over  other  compounds  of  arsenic  is  its  solubility  in  water, 
and  we  are  inclined  to  believe  that  this  advantage  is  more  than  counter- 
balanced by  the  fact  that  there  is  greater  danger  of  injury  to  the  plant 
fipom  a  solution  of  this  kind  than  by  a  mere  mechanical  mixture  with 
water.  This  point  is  illustrated  by  an  experiment  tried  with  Fooler's 
solution. 

As  to  the  results  of  the  experiments  with  London  purple,  we  are  dis- 
appointed. We  had  hoi)ed,  owing  to. the  cheapness  with  which  it  can 
be  furnished,  that  it  would  prove  a  substitute  for  Paris  green,  but  our 
experience  indicates  that  it  is  even  less  desirable  than  commercial  arse- 
nic. We  hesitate,  however,  to  give  a  decided  opinion  with  only  the  re- 
sults of  a  single  season^s  trial  before  us,  especially  as  we  have  favorable 
reports  from  Prof.  0.  C.  Bessey,  of  the  Iowa  State  Agricultural  College, 
who  has  experimented  with  it  as  a  remedy  for  the  potato  beetle,  and 
from  Mr.  A.  K.  Whitney,  of  Franklin  Grove,  HI.,  who  has  successfully 
employed  it  against  the  canker-worm  on  fruit  trees,  and  prefers  it  to 
either  Paris  green  or  arsenic  for  that  purpose.  Stilly  it  should  be  re- 
membered that  the  foliage  of  cotton,  being  tender,  is  scorched  much 
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more  eafiUy  than  that  of  some  other  plants,  and  also  that  a  substance 
may  kill  certain  insects  quickly  while  it  acts  much  more  slowly  ujK)n 
ottiers.  London  purple  consists  chiefly  of  arseniate  of  lime,  together 
with  considerable  aniline  puri^le,  and  a  little  impurity.  As  it  is  a  waste 
product  in  the  manufacture  of  various  salts  of  rose  aniline,  its  compo- 
sition is  not  constant.  A  sample  which  was  analyzed  by  Br.  Collier 
shows  the  following  composition : 

Per  cent 

Roee  aniline 12.46 

Arsenic  acid - 43.65 

Lime 21.82 

Inaoluble  residue 14.57 

Iron  oxide 1.16 

Water 2.27 

Loss 4.07 

100.00 

A  compound  of  arsenious  acid  and  cyanide  of  potassium  has  been 
used  to  a  considerable  extent  in  Texas.  It  is  known  as  Johnson's  Dead 
Shot.  It  was  patented  June  2, 1874.  The  following  extract  from  the 
specifications  describes  the  compound : 

In  order  to  form  my  componnd  J  use  the  following  ingredients,  and  preferably  in 
the  following  proportions,  to  wit:  Eight  ounces  of  arsenious  acid,  one  ounce  of  cyanide 
of  potassium,  and  eight  ounces  of  dextrine,  dissolved  in  forty  galJous  of  water. 

Arsenious  acid,  when  applied  to  the  leaves  of  cotton  or  other  plants  in  the  form  of 
spray^  wiU  remain  free  from  evaporation  for  a  sufficient  len|;i[th  of  time  to  be  eaten  by 
snch*  insects  as  feed  apon  cotton  or  other  plants.  Cyanide  ol  potassium,  when  applied 
in  like  manner  as  a  component  part,  might  be  termed  the  base  of  said  compound,  and 
serves  to  hold  the  arsenious  acid  in  solution  before  it  is  conveyed  to  the  plant,  and, 
being  among  the  most  deadly  of  all  insect  poisons,  it  not  only  IriUs  when  eaten,  but 
is  death  to  insects  the  instant  it  strikes  them,  and  so  impregnates  the  air  immediately 
around  the  plant  upon  which  it  has  been  dej^iosited  that  the  fly  or  miller  which  creates 
the  cotton-worm  is  instantly  kiUed  on  coming  in  contact  with,  or  in  the  immediate 
vicinity  of,  the  same ;  and,  being  a  powerful  alkali  is  easily,  absorbed  by  vegetation, 
and  acta  as  a  tonic  or  fertilizer,  thus  entirely  neutralizing  the  evil  or  damaging  effects 
of  the  arsenious  ingredient  upon  both  land  and  plant.  Dextrine,  one  of  the  component 
parts  of  my  compound,  has  no  poisonous  effect,  but  is  simply  used  to  produce  a  thin 
mucilage  of  my  other  ingredients,  sufficient  to  hold  the  said  compound  on  the  plant 
to  which  it  may  be  administered. 

No  experiments  were  tiied  with  this  compound.  We  have  no  doubt, 
however,  that  it  is  effectual  as  an  insecticide ;  but  we  would  hesitate  to 
recommend  the  use  of  a  volatile  poison  so  deadly  as  cyanide  of  potas- 
sium. 

Objections  to  the  use  of  arsenic  and  its  compminds. — ^Much  has  been  writ- 
ten respecting  the  dangers  attending  the  use  of  arsenical  poisons  as  in- 
secticides. We  do  not  here  refer  to  Uie  caustic  action  of  the  poison  upon 
the  leaves  of  the  plant,  but  to  the  injuries  which  may  result  to  man 
from  the  incautious  handling  of  so  deadly  a  poison;  to  animals  by  drink- 
ing water  from  vessels  in  which  it  has  been  mixed,  and  by  drinking 
from  streams  flowing  through  cotton  fields  thus  treated,  and  espec- 
ially to  the  danger  of  the  poison  accumulating  in  the  soil  to  such  an  ex- 
tent as  to  exert  an  injurious  influence  on  the  plant.  When  we  consider 
the  immense  quantity  of  this  poison  which  has  been  used  during  the 
last  few  years,  and  the  low  grade  of  intelligence  of  the  majority  of  the 
field-hands  who  have  been  required  to  apply  it,  especially  in  the  cotton 
States,  it  seems  as  if  a  great  risk  of  loss  of  life  had  been  incurred ; 
statistics,  however,  fail  to  confirm  such  conclusions.  We  occasionally 
read  in  the  newspapers  accounts  of  serious  results  following  the  use  of 
poisons  as  insecticides,  but  no  well-authenticated  case  has  come  to  our 
notice.    Although,  doubtless,  there  is  danger  with  the  usual  care,  the 
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risk  is  not  greater  than  that  of  railway  or  steamship  travel  or  many 
other  practices  which  are  necessary. 

These  remarks  will  apply  also  to  the  dangers  accruing  to  animals  from 
this  use  of  poison.  For,  although  we  are  informed  that  the  annual  loss 
by  Paris  green  of  cows,  sheep,  and  horses  is  something  considerable,  no 
instance  has  come  under  our  personal  observation. 

As  to  the  accumulation  of  the  arsenic  in  the  soil,  in  sufficient  quantity 
to  prove  injurious  to  plants,  we  cannot  do  better  than  to  cite  the  inves- 
tigations of  Dr.  William  McMurtrie.*    These  investigations  show — 

That,  though  arsenical  compounds  exert  an  iiy uriona  influence  upon  vegetation,  yet 
this  is  without  effect  until  the  quantity  present  reaches,  for  Paris  green,  ahout  900 
pounds  per  acre ;  for  arsenite  of  potassa,  about  400  pounds  per  acre. 

Thus,  if  all  the  arsenic  were  to  remain  in  the  soil  no  injurious  eflfects 
need  be  expected  to  follow  within  one  hundred  years.  And  when  we 
take  into  consideration  the  amount  of  arsenic  which  is  removed  from  the 
soil  by  drainage,  an  even  greater  time  may  be  expected  to  elapse  before 
that  event  occurs.  And  we  may  reasonably  expect  that  ere  that  time 
the  science  of  economic  entomology  will  be  so  far  advanced  that  a  harm- 
less substitute  for  arsenic  will  be  known  if  there  remains  an  occasion  for 
its  use  against  this  enemy  of  the  cotton  plant. 

Carbolic  acid. — Experiments  conducted  by  Professor  Willet  and  my- 
self last  season  with  cai  bolic  acid  gave  results  similar  to  those  obtained 
by  Mr.  Trelease.  It  was  found  in  each  case  that  where  this  substance 
was  used  in  sufficient  quantities  to  destroy  the  worms  it  injured  the  cot- 
ton plants  greatly. 

Kerosene. — ^Altihough  the  different  forms  of  coal-oil  have  been  found 
to  be  very  valuable  in  many  instances  as  insecticides,  all  of  our  efforts 
to  employ  it  against  the  cotton-worm  have  produced  poor  results.  In 
every  case  when  a  mixture  of  kerosene  and  water  of  sufficient  strength 
to  destroy  the  worms  has  been  applied  to  cotton,  the  plants  have  been 
injured. 

The  following  experiment,  suggested  by  the  use  made  of  kerosene 
against  the  Rocky  Mountain  locust,  was  tried :  A  quantity  of  kerosene 
was  put  into  a  pan ;  all  that  would  flow  w^  then  poured  out,  leaving 
only  a  thin  film  over  the  bottom  of  the  pan.  A  dozen  cotton-worms 
were  then  put  into  the  pan.  At  the  end  of  two  minutes  all  were  dead. 
But  the  danger  of  injury  to  the  cotton  plant,  and  especially  of  knocking 
off  the  bolls  by  any  machine  employed  for  jarring  the  worms  from  the 
plants  into  receptacles  containing  coal-oil,  will  prevent  the  use  of  this 
substance  in  this  way. 

Pyrethrum. — ^The  value  as  an  insecticide  of  powder  made  from  the 
drieid  flower -heads  of  different  species  of  Pyrethrum^  and  sold  under  the 
name  of  Persian  Insect  Powder,  has  long  been  known,  but  its  expense 
has  prevented  its  general  use  except  for  insects  infesting  houses  and 
parasites  upon  domestic  animals.  For  the  same  reason,  we  neglected 
to  experiment  w  ith  it  on  the  cotton- worms,  believing  that,  however  effi- 
cient it  might  be,  its  cost  would  prevent  its  use  against  insects  infestiug 
field  crops.  But  there  has  been  introduced  into  California  a  Dalmatian 
si)ecie8  of  Pyrethrum  (Pyrethrum  cinerariaeJolium\  from  which  a  powder 
equally  as  good  as  the  imported  powder  is  made.  And  we  have  recently 
learned,  what  is  equally  important,  that  this  powder  can  be  produced  at 
a  price  which  will  admit  of  its  being  used  on  field  crops.  The  Califor- 
nian  powder  is  known  as  buhach. 

The  most  important  peculiarity  of  powder  made  from  Pyrethrum  is 
that,  although  deadly  to  insects,  it  is  harmless  to  man  and  domestic 

•  Annual  Report  of  th^  Department  of  Agriculture,  1875,  pp.  144-147, 
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animals.  The  neglect  to  experiment  ^th  this  powder  upon  the  cotton- 
vorms  this  season  is  not  a  serious  matter,  as  it  is  not  j'et  produced  in 
this  country  in  sufficient  quantities  to  admit  of  its  taking  the  place  of 
remedies  we  now  have.  We  understand  that  arrangements  have  been 
made  for  growing  the  plants  upon  a  large  scale,  and  before  the  substance 
can  be  put  upon  the  market  in  large  quantities  the  necessary  experi- 
ments to  determine  its  efficiency  and  tjie  best  mode  of  application  wUl 
have  been  made.* 

Yeast. — In  the  Canadian  Entomologist  for  June,  1879,  Dr.  H.  Hagen, 
of  Harvard  University,  published  an  article  on  the  destruction  of  obnox- 
ious insects  by  the  use  of  fungi.  The  article  was  based  on  experiments 
conducted  by  Dr.  Bail,  of  Prussia,  many  years  ago.  The  following  ex- 
tract illustrates  the  ground  taken  in  the  article : 

Dr.  Bail  asserts  that  he  has  proved  by  manv  skiUfol  exx>eriinent8  that  fonr  species 
of  microscopical  fuugi  are  merely  different  developinents  of  the  same  species.  One 
of  them,  the  fungiis  of  the  common  house  fly,  is  the  vexation  of  every  housekeeper. 
The  dead  flies  stick  in  the  fall  firmly  to  the  windows,  or  anywhere  else,  and  are  cov- 
ered by  a  white  mold  not  easy  to  be  removed.  The  second  is  the  common  mold,  known  to 
ererybody  and  easily  produced  on  vegetable  matter  in  a  damp  place.  The  third  is  the 
yeast  fungus,  a  microscopical  species,  and  the  basis  of  the  work  done  by  yeast  fermen- 
tation. The  fourth  is  a  smaU  water  plant,  known  only  to  professional  botanists.  Dr. 
Bail  contends  that  the  spores  of  the  fundus  of  the  house  fly  develop  in  water  this  last 
species,  out  of  water  in  mold,  and  that  the  seeds  of  mold  are  transformed  in  the  mash 
tub  into  yeast  fundus. 

The  experiments  made  by  Dr.  Bail  cover  a  period  of  more  than  a  dozen  years,  since 
the  numerous  results  which  were  made  against  his  results  induced  him  to  repeat  again 
and  again  his  experiments  in  different  ways.  I  am  obliged  to  state  that  even  now 
prominent  botanists  do  not  accept  Dr.  Bail's  views^hich  he  maintains  to  be  true  and 
to  be  corroborated  by  new  and  sure  experiments.  This  question,  important  as  it  may 
be  for  botanists,  is  without  any  iulluence  regarding  my  proposition,  as  Dr.  BaU  has 
proved  that  mold  sowed  on  maah  produces  fermentation  and  the  formation  of  a  yeast 
fungus  which  kills  insects,  as  well  as  the  fungus  of  the  house  fly.  I  was  present  at  the 
lectures  of  Dr.  Bail  before  the  association  of  naturalists,  in  1861,  which  were  illus- 
trated by  the  exhibition  of  mold  grown  on  mash,  on  which  tbo  fungus  of  the  house 
fly  had  been  sown,  and  by  a  keg  of  beer  brewed  irom  such  mash,  and  by  a  cake  baked 
with  this  yeast.  Both  productions  were  declared  perfect  by  all  who  tasted  them — 
an  experiment  in  which  I  did  not  feel  obliged  myself  to  join,  as  both  are  to  be  had 
prepared  without  the  fungus  of  the  house  Hy. 

Although  modem  mycologists  do  not  believe  in  the  identity  of  the 
fungi  mentioned,  I  considered  the  matter  of  snificient  importance  to  be 
the  subject  of  further  investigation.  I  therefore  instructed  Mr.  Tre- 
lease  to  make  the  proper  experiments  to  ascertain  if  yeast  torulae  sown 
on  insects  would  give  rise  to  a  fungus  which  would  cause  their  death. 
The  following  is  the  report  of  these  ex|)eriments.  Care  was  taken  in 
every  instance  to  see  that  the  yeast  was  in  an  active  state.  ^ 

August  1,  during  a  light  shower,  I  applied  a  gallon  of  yeast  in  eight  gallons  of 
water  to  cotton  on  which  there  were  many  half-grown  caterpillars,  as  weU  as  num- 
bers of  small  ones,  using  a  fountain-pump  for  distributing  the  liquid,  and  being  care- 
ful to  reach  aU  paits  of  the  cotton  with  it,  wetting  it,  indeed,  so  thoroughly  that  the 
air  for  some  dist^inoe  was  pervaded  by  a  vea^ty  odor.  Betore  I  had  finished  the 
shower  became  heavier,  and  it  rained  hard  for  a  considerable  part  of  the  night.  There 
was  more  or  less  rain  nearly  every  day  for  the  succeeding  week.  Examination  every 
few  days  showed  that  no  fungus  was  attacking  the  worms. 

August  7,  I  applied  several  gallons  of  water  m  which  was  yeast  in  proportions  vary- 
ing from  one-half  pint  to  one  quart  to  the  gaUon  of  water.  This  was  a])plied  in  the 
morning  while  the  sun  was  shining  brightly,  and  no  rain  fell  on  it  until  night,  though 
more  or  less  rain  fell  every  day  for  the  next  half  week.  There  were  worms  of  aU  sizes 
where  this  was  used,  but  none  were  attacked  by  disease. 

August  13,  more  was  applied  in  varying  quantities  of  water,  the  day  being  cloudy, 
but  only  negative  results  were  obtained. 

*  The  Pyrethrum  cinerariaefolium  was  introduced  into  Cah'fomia  and  is  raised  by  Mr, 
G.  K.  MUco,  of  Stockton;  Cal. 
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September  9,  after  Bunset  another  gallon  of  yeast  in  four  gallons  of  -water  was  ap- 
plied to  cotton  covered  with  young  larvae  and  eggs,  but  with  no  result,  so  far  as  I 
could  see. 

It  will  be  seen  that  the  first  of  these  experimpiita  was  tried  during  a  rain,  which 
endured  for  some  time,  so  that  the  yeast  may  have  been  washed  from  the  leaves  and 
from  the  caterpillars  before  having  an  opportunity  to  act ;  but  if  any  of  it  adhered 
the  damp  weather  following  was  most  favorable  to*  its  development  into  the  parasitio 
form.  The  second  was  tried  when  the  sun  was  shining  early  in  the  morning,  so  that 
it  was  exposed  to  sunlight  for  the  greater  part  of  one  day,  and  could  not  have  been 
removed  by  rain  till  tne  following  night.  Like  the  fonner,  this  was  subjected  to 
damp  weather  for  a  number  of  days.  The  third  lot  was  applied  in  the  early  part  of  a 
cloudy  afternoon,  and  this  was  subjected  to  rains  the  next  night  and  for  several  days. 
The  fourth  lot  was  applied  after  sunset,  and  there  was  no  rain  on  it  for  three  days. 
Moreover,  these  quantities  of  yeast  were  so  applied  as  to  wet  eggs,  larvjie,  and  pupae 
of  Aletia.  Other  applications  were  made  on  a  small  scale  at  diiierent  times,  but  with 
similar  results. 

From  these  experiments  it  appears  that  under  the  most  varied  circumstances,  many 
of  which  are  very  favorable  to  the  growth  ot  fungi,  yeast  in  an  active  oonditioa 
failed  to  produce  any  fungoid  disease  on  either  the  eggs,  larvae,  or  pupae  of  AUtin, 
Furthermore,  larvae  contained  in  a  tin  box  were  drenched  with  yeast,  being  kept 
thoroughly  wet  for  over  twenty-four  hours,  aft^r  which  a  part  of  the  liquid  was 
drained  out,  and  the  box  remaining  uncleaned,  the  larvae  were  kept  and  fed  in  it  for 
a  week  long^,  at  the  end  of  which  time  they  were  still  living  and  apparently  suffer- 
ing from  no  disease.  This  leads  me  to  believe  that  though  the  FenicUUnm  or  AvpergiU 
las  developed  from  torulae  sometimes  attack  living  animal  tissues,  they  cannot  be 
ntilized  for  the  destruction  of  the  cotton  cater|)illar.  Yet,  consideiin^  to  what  an  ex- 
tent some  insects  suffer  firom  fungoid  diseases,  it  seems  by  no  means  improbable  that 
some  practical  and  economical  method  of  pai'asiting  noxious  insects  may  some  day  be 
discovered. 

Experiments  were  also  conducted  at  the  department  upon  insects  in 
my  breeding-cages,  but  I  was  unable  to  see  that  any  results  were  pro- 
duced by  the  yeast 

Modes  op  APPLYma poisons. — Second  in  importance  only  to  the  choos- 
ing of  the  most  effectual  poison  is  theadoption  of  the  best  mode  of  applying 
the  remedy.  Although  many  methods  have  been  adopted,  they  maybe 
classified  under  two  general  heads :  First,  use  of  poisons  diluted  with 
water ;  second^  use  of  poisons  diluted  with  some  dry  substance. 

Before  entenng  upon  the  discussion  of  these  methods,  I  wish  to  urge 
the  importance  of  making  early  preparations  for  poisoning.  As  yet  most 
planters  do  not  seem  to  realize  that  fighting  the  worms  is  a  part  of  the 
necessary  labor  for  raising  a  crop  of  cotton.  As  a  rule  no  provision  is 
made  for  this  work  in  the  way  of  purchase  of  poison  or  implements  for 
its  distribution,  or  conveniences  for  getting  water,  until  the  worms  are 
injuring  the  crop  so  badly  that  it  is  evident  that  something  must  be  done 
at  once  to  save  it.  The  result  is  that  while  the  planter  is  engaged  in 
the  preliminary  work  which  should  have  been  done  months  before,  the 
crop  is  destroyed. 

The  following  remark  was  made  to  me  in  almost  the  same  words  by 
the  majority  of  the  planters  with  whom  I  talked  upon  the  subject:  "The 
trouble  about  poisoning  is,  a  man  may  have  a  large  field,  the  worms  ap- 
pear in  it,  and  in  three  or  four  days  the  crop  is  destroyed  before  the 
poison  can  be  applied.''  Another  expression  which  I  often  heard,  and 
which  is  equally  suggestive  of  a  lack  of  appreciation  of  the  proper  way 
in  which  to  contend  against  this  insect^  is  the  following :  "  The  first  and 
second  crops  of  worms  do  no  harm ;  it  is  not  worth  while  to  poison  them; 
it  is  the  third  crop  that  does  the  injury .r 

The  cotton- worm  will  continue  to  be  a  scourge  until  all  who  raise  cot- 
ton, except  perhaps  those  in  the  northern  portions  of  the  cotton  belt, 
incorporate  in  their  estimate  of  the  cost  of  producing  a  crop  the  exi)ense 
of  poisoning  the  worms.  The  fact  that  in  almost  every  section  there  are 
seasons  during  which  the  worms  injure  the  cotton  but  little  can  almost 
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be  c-onsidercil  a  misfortune ;  for  it  is  doubtless  largely  owing-  to  this  that 
proper  preparations  are  not  made.  Influenced  greatly  by  their  hopes, 
the  plantei*8  believe  each  spring  that  it  is  not  going  to  be  a  ^*worm 
year."  Tlie  result  is  that  already  descri1>ed.  It  would  be  better  to  make 
iinnecessary  preparations  than  to  sutt'er  for  want  of  proper  precaution ; 
especially  as,  if  there  is  no  occasion  to  use  the  materials  the  season  they 
are  purchased,  they  can  be  kept  without  loss  or  damage  until  there  is 
occasion  to  use  them. 

Doubtless  in  many  cases  one  reason  why  the  preliminary  arrange- 
ments are  not  made  at  the  pix)i)er  time  is  the  financial  depression  which 
has  been  so  general  throughout  the  South.  Many  planters  find  it  neces- 
sajy  to  borrow  the  money  which  is  used  in  the  cultivation  of  the  crop, 
and  under  such  circumstances  do  not  feel  willing  to  go  to  the  expense  of 
buying  poison  and  machines  for  distributing  it  when  there  is  a  chance 
that  they  will  not  be  needed,  and  in  any  case  the  interest  on  the  invest- 
ment is  to  be  met.  Still  we  believe  that  under  these  circumstances  the 
loss  incurred  by  the  lying  idle  of  capital  invested  in  this  way  ought  to 
be  regarded  in  the  light  of  insurance. 

If  the  poison  to  be  used  be  purchased  during  the  winter  there  will  be 
time  to  procure  it  directly  from  the  manufacturers,  thus  saving  consid- 
erable in  cost,  and,  what  is  of  much  more  importance,  an  unadulterated 
article  can  be  obtained.  Frequently  those  who  wait  until  they  need 
I)oison  before  buying  it,  and  are  thus  forced  to  purchase  of  local  deal- 
ers, pay  from  20  to  75  per  cent  more  for  an  inferior  article  than  an  un- 
adulterated poison  would  have  cost  if  bought  directly  of  the  manufact- 
urer at  a  season  when  there  is  no  great  immediate  demand  for  it.  In  a 
similar  way,  in  case  dry  poisons  are  to  be  used,  doubtless  many  oppor- 
tunities would  occur  for  procuring  flour  at  a  less  cost  than  it  would  be 
necessary  to  pay  at  the  time  it  is  to  be  used. 

A  very  great  saving  of  time  may  be  accomplished  by  those  who  apply 
poisons  with  water  by  improving  the  facilities  for  getting  it  The  de- 
tails of  this  will  vary  with  local  conditions.  We  are  led  to  speak  of  it 
from  our  observation  in  the  canebrake  region  of  Alabama.  Although 
this  section  is  one  of  those  which  has  suffered  most  from  the  cotton- 
worm,  and  at  the  same  time  one  which  is  admirably  adapted  for  provid- 
ing supplies  of  water,  little  has  been  done  in  this  direction.  A  large 
pskTt  of  this  region  is  supplied  with  artesian  wells  which  bring  the  water 
several  feet  above  the  surface.  Doubtless  it  would  pay,  in  many  cases, 
to  sink  wells  in  those  parts  of  the  plantation  where  water  is  most  likely 
to  be  needed  for  i)oisoning;  at  least  tanks  should  be  arranged  at  the  ex- 
isting wells  so  that  barrels  could  be  rapidly  filled  in  time  of  need.*  1;2«»^ 
however,  is  seldom  done.  In  those  sections  in  which  cisterns  are  used 
instead  of  wells,  it  would  pay  to  make  one  or  more  cisterns  in  each  of 
the  larger  cotton-fields,  and  to  see  that  they  were  proi)erly  filled  during 
the  rainy  season. 

We  wish  also  to  urge  pronipt  action  in  the  use  of  poisons.  We  are 
convinced  that  it  does  not  pay  to  wait  for  the  third  crop  of  worms  before 
poisoning  the  cotton.  The  earliest  brood  in  the  spring  should  be  de- 
stroyed. At  this  season  it  probably  would  be  necessary  to  poison  only 
the  cotton  growing  on  low  land.  Let  those  places  in  which  the  worms 
are  known  by  tradition  to  api>ear  first  each  sea,son  be  early  and  thor- 
oughly iMiisoned.  The  expense  (»!*  this  imisoning  need  not  be  great,  for 
not  only  are  such  areas  of  limit<Ml  extent,  but,  as  the  plants  are  small, 
little  pois<m  will  be  I'equired.  It  will  ])robably  pay  best  to  use  dry 
poisons  early  in  the  season,  as  but  little  flour  will  be  neede<l  on  each 
21  AG 
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plantation,  thus  doing  away  with  one  of  tlie  greatest  objections  to  dry 
lK)isons. 

The  i)oison  should  be  first  applied  at  a  date  not  later  than  twenty 
days  subsequent  to  that  when  tlie  cotton  first  ap])ears  above  ground. 
It  will  probably  be  found  necessary,  as  the  successive  broods  of  wonns 
appear,  to  poison  larger  and  larger  areas,  until,  with  the  third  crop,  all 
the  cotton  growing  should  be  poisoned;  doubtless,  however,  it  would 
frequently  occur  that  only  the  rank-growing  cotton  would  need  to  be 
iwisoned  even  then.  If  concerted  action  were  taken  throughout  any 
extended  region  in  poisoning  early  in  the  season,  we  do  not  believe  that 
the  worms  would  be  able  to  develop  in  suflScient  numbers  to  do  any 
serious  injury;  at  least,  their  progress  might  thus  be  retarded,  so  that 
the  cotton  would  not  be  stripped  until  too  late  in  the  fall  to  do  damage. 

Wet  poisons, — The  least  expensive  mode  of  applying  poisons,  and  the 
one  most  generally  adopted,  is  with  water.  When  Paris  green,  arsenic, 
or  London  puri)le  is  used,  it  is  necessary  to  stir  frequently  the  water  into 
which  the  poison  is  put,  as  none  of  these  substances  are  soluble  in  water. 
In  applying  the  mixture  every  leaf  should  be  thoroughly  wet,  and  the 
proportions  used  should  be  such  as  to  distribute  from  twelve  ounces  to 
one  pound  of  Paris  green  over  an  acre;  with  the  other  poisons  a  smaller 
amount  must  be  used,  on  account  of  the  danger  of  scorching  the  cotton. 

When  Paris  green  was  first  applied  with  water  common  watering-i)ots 
were  used.  A  man  mounted  upon  a  mule  cairied  the  pot  and  sprinkled 
the  plants  as  he  rode  along  the  rows.  Other  hands  kept  this  one  sup- 
plied with  the  mixture.  This  was  found  to  be  a  very  imperfect  method, 
requiring,  as  it  does,  a  great  amount  of  water,  which  is  a  serious  objec- 
tion when  the  water  has  to  be  drawn  a  considerable  distance,  as  is 
usually  the  case.  Moreover,  by  this  method  the  poison  is  not  evenly 
distributed;  the  hand  (almost  invariably  an  ignorant  and  careless  ne- 
gro, and,  perhaps,  half  asleep)  rides  along  and  deluges  some  plants, 
while  others  are  not  wet  at  all. 

The  most  practical  way  of  applying  wet  poisons  that  ha*<?  come  under 
oui'  observation  is  by  means  of  a  machine  known  as  the  fountain-pump. 
This  is  a  simple  instrument,  the  form  of  which  is  shown  at  Plate  XIV, 
fig.  4. 

It  consists  of  two  brass  tubes,  one  working  telescopically  within  the 
other;  a  hose  is  fastened  to  one  end  and  a  nose  can  be  attached  to  the 
other;  this  nose  is  represented  in  the  lower  part  of  the  figure;  an  ar- 
rangement of  valves  allows  water  to  pass  into  the  pump  through  the 
hose,  but  will  not  allow  it  to  return.  Thus,  when  the  smaller  tube  is 
pulled  out,  the  pump  is  filled  to  its  greatest  capacity;  by  pushing  this 
tube  back,  the  water  can  be  ejected  with  considerable  force  through  the 
nose  in  a  fine  spray.  In  this  way,  with  a  single  pump,  a  man  can  throw 
the  poison  over  five  rows  of  cotton  at  once,  walking  rapidly  along  the  rows. 
Thus  live  rows  can  be  i)oisoned  in  about  the  same  time  that  is  required 
to  poison  one  row  with  a  watering-pot.  In  addition  to  the  saving  of 
time,  much  less  water  is  used  with  the  fountain-pump  than  is  required 
with  watering  x>ots;  and  as  the  pumi)s  throw  a  very  fine  spray,  the  poi- 
son can  be  more  evenly  distributed  in  this  way. 

In  using  the  fountain-pump,  one  man  works  the  pump,  another  hand 
(often  a  woman)  aceon)i>anios  him  and  carries  th(»  bucket  containing  the 
mixture.  Other  hands  ket^p  these  suj)])licd  with  tin*  poison.  As  some 
ports  of  the  work  are  more  tiresome  than  othei-s,  the  liands  art*  trans- 
ferred  from  one  part  to  another  at  intervals.  The  water  is  conveyed  to 
and  about  the  fields  as  far  as  iiossible  in  wagons. 

It  is  estimated  by  those  who  have  had  much  experience  in  applying 
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poisons  in  tliig  way,  that  where  water  is  easily  obtained,  with  one  fonnt- 
ain-pump  and  eight  hands  (three  of  whom  may  be  women)  25  acres  of 
cotton  may  be  poisoned  in  one  day.  The  eight  hands  are  distributed  as 
follows :  One  works  the  pump ;  one  carries  the  bucket  from  which  the 
poison  is  pumped ;  three  supply  this  one  with  the  mixture ;  three  are 
with  the  wagon  getting  water  and  mixing  the  poison. 

Although  the  plan  just  described  is  the  one  most  generally  used,  we 
Hiink  that  adopted  by  Mr.  Trelease  during  the  present  season  is  prefer- 
able, requiring  as  it  does  fewer  hands.  This  method  is  illustrated  in 
Plate  XV. 

A  40-gallon  barrel  containing  the  mixture  is  placed  on  an  ordinary 
four-wheeled  wagon,  the  wheels  being  5  feet  apart,  and  the  lowest  axle 
23  inches  from  the  ground.  The  wagoft  is  drawn  by  two  mules,  these 
walking  in  the  furrows  on  either  side  of  the  row  of  cotton  over  which 
the  wagon  passes.  One  hand  drives  the  team  and  two  others  provided 
with  fountain-pumps  distribute  the  poison  from  the  barrel.  In  this  way 
nine  rows  of  cotton  are  poisoned  each  trip  across  the  field.  In  ordinary 
oases  one  or  two  other  hands  with  a  team  can  keep  these  sui)plied  with 
water.  By  this  method  poison  can  be  applied  verj'  rapidly  and  with  a 
minimum  number  of  hands.  The  experiments  show  that  the  cotton  was 
not  seriously  injured  by  the  team  or  wagon,  although  much  of  it  wa«  as 
high  as  the  top  of  the  wagon-box,  and  there  was  none  that  was  not 
bent  as  the  axle  passed  over  it.  Certainly  the  time  and  labor  saved  wilL 
except  in  cases  where  the  cotton  is  very  high  and  closely  interlocked 
between  the  rows,  more  than  pay  for  the  injury  done  to  the  cotton.  I 
suggest  the  following  improvement  to  the  api)aratus  used  this  season : 
Have  a  cover  fitted  U)  the  barrel  to  prevent  the  spilling  of  the  poison. 
This  cover  should  have  three  holes;  one  for  a  dasher  (similar  to  that 
used  in  churns)  for  agitating  the  mixture ;  the  two  other  holes  to  admit 
the  hose  of  the  pumps.  The  dasher  may  be  worked  by  a  boy  or  the  men 
with  the  pumps. 

Although  the  method  above  described  is  the  most  practicable  yet 
devised,  we  feel  that  it  can  be  improved  upon.  Our  observations  con- 
vince us  that  the  thing  most  nectled  is  a  machine  which  can  be  drawn 
by  one  or  two  horses  and  which  will  throw  a  spray  of  water  on  the  under 
side  of  the  leaves. 

Tliepresent  modes  of  poisoning  are  defective  in  that  they  require  a 
large  force  of  hands,  often  when  there  is  much  other  work  to  be  done; 
and  what  is  a  much  more  serious  matter,  as  the  jwison'is  ai)plied  to  the 
upper  side  of  the  leaves  of  tlie  plant,  the  young  larva*,  nw  not  killed 
until  they  are  large  enough  to  eat  through  the  loaves.  This  would  be 
<)f  less  imi)ortan('e  could  the  poison  be  made  to  adhere  to  the  leaves ; 
but  it  often  happens  that  the  mixtures  are  washed  oft'  the  plants  by 
rains  soon  after  being  applied,  while  if  they  were  applied  to  the  lower 
surface  of  the  leaves  all  larvae  feeding  at  this  time  would  be  poisoned, 
i>esides  there  being  less  liability  of  the  poison  being  washed  from  the 
]ilants, 

A  machine  intended  to  meet  these  requirements  has  been  invented  by 
Mr.  W.  T.  Daughtry,  of  ISelma,  Ala.  This  consists  of  a  hirge  cyliii- 
drnuil  reservoir  mounted  ui)on  wheels  sind  i)rovide<l  with  an  ai^itator  for 
kt^eping  the  compounds  well  mixed,  roree-immps,  \\jnch  are  worked 
by  gciiring  attaeluMl  to  tin*  hub  of  one  wheel,  tbrce  air  into  tlie  n  srr- 
voir;  the  pressure  obtained  in  this  way  forces  streams  oL*  ilnid  tlirou^^ii 
the  distribnting  piiH's;  ciich  pi i)e  extends  nearly  to  the  .t^ronnd  and  is 
bent  ui)ward  at  the  end,  which  is  furnished  with  a  peeuliar  noz/h*.;  in 
this  way  a  fine  spray  can  be  tluowu  upon  the  lower  surface  of  the 


Digiti 


zed  by  Google 


324         RKPORT   OP   THE    COMMISSIONER    OF    AriRICULTURE. 

leaves.  Tbe  machine  is  made  to  pass  over  two  rows  of  cottoii,  and  the 
distribnting  pipes  are  so  arranged  that  four  rows  can  be  yioisoned  at  a 
time.  Owing  to  its  great  weight,  the  machine  in  its  present  form  is  im- 
practicable, but  the  idea  which  it  embodies  is  a  good  one.  Mr.  Daugh- 
try's  machine  was  patented  February  19, 1878,  'So.  200370.  It  is  figured 
in  tlie  special  report,  p.  232. 

Mr.  John  A.  Wolfram,  of  MeyersAille,  Tex.,  has  also  invented  a  ma- 
chine which  throws  a  fine  spray  uiion  the  lower  sni-face  of  the  leaves. 
An  application  for  a  patent  of  this  machine  is  now  before  the  Patent 
Office. 

Mr.  John  W.  Johnson,  of  Columbus,  Tex.,  has  patented  a  machine 
for  distributing  liquid  poisons  ujwn  cotton  plants.  This  machine  has 
been  used  to  a  considerable  extent  in  Texas ;  it  is  represented  in  Plate 
XVI,  Figs.  2  and  3. 

The  follo^iing  description  will  explain  its  workings : 

This  invention  relates  to  certain  iraprovemeuts  on  that  for  which  I  filed  an  appli- 
cation  for  letters  patent  on  the  2*2<l  clay  of  September,  1^73;  and  the  invention  con- 
fdst^  in  a  tank  provided  with  a  donble-actin);  force>pniup,  communicating  with  a  pipe 
and  branches  similar  to  those  descrilMKl  in  my  application  aforesaid,  the  pump  being 
connected  by  a  pitman  with  one  of  the  wheels  upon  which  the  tank  is  8apporte<l, 
whereby  the  pnrai)  is  operated  antomatically  as  the  apparatus  is  drawn  along,  the 
wheels  npon  which  the  apparatus  is  supported  being  much  smaller  in  diameter  than 
ordinary  cart  or  wagon  wheels,  and  attached  to  the  tank  by  mcaus  of  vertical  bars, 
whereby  tlic  apparatus  is  enabled  to  pass  over  the  rows  of  cottou  plants  without  in- 
juring them,  while  at  the  same  time  tbe  dimensions  of  the  whfclsare  such  as  to  give 
the  required  number  of  strokes  to  the  pump-lever  necessary  to  the  producing  of  a 
constant  and  full  volume  of  spray  from  the  pipe^. 


In  the  accompanying  drawing  A  represents  the  tank  containing  the  liijuid  compound 
described  in  my  api»lication  aforesaid.  Instead  of  placiug  it  upon  an  ordinary  cart 
or  wagon  and  working  the  oump  by  haiul,  I  attach  the  tank  to  a  platfonn  or  cart-bed, 


B,  provided  with  two  wheels,  C.  These  wheels  are  much  smaller  than  ordinary  cart- 
wheels, being  about  twenty  or  twenty-four  inches  in  diaraet<ir,  in  order  to  give  the  re- 
quired numl^r  of  revolutions  necessary  to  the  successful  operation  of  the  pump.  In 
order  to  place  the  cart-bed  at  such  an  elevation  as  to  enable  it  to  pass  over  the  rows 
of  cotton  plants  without  injuring  them,  I  attach  to  each  side  the  nj)per  end  of  a  bar, 
the  lower  end  of  which  is  bent  outward  and  fonnecl  into  a  spindle  or  axle  for  the 
wheel.  These  bars  ai*e  of  such  length  that  when  the  wheels  are  in  place  the  height 
of  the  cart-bed  from  the  ground  is  etjual  to  that  of  a  vehicle  provided  with  wheels 
from  five  to  six  feet  in  diameter.  The  wheels  C  may  !«•  of  cast-iron,  and  the  bars  D 
may  be  of  woo<l  or  iron,  as  may  be  preferred.  One  of  Ihe  wheels  C  has  a  erauk-pin, 
c,  formed  on  or  attached  t<»  it  at  a  suitable  distance  from  tin*  c^nt^*r,  an<ltothis  crank- 
pin  is  attached  the  lower  end  of  a  pitman,  K,  the  upper  end  of  which  is  attached  to 
the  pump-lever  G.  By  this  an-angement  the  pump  is  operated  automatically  as  the 
apparatus  is  drawn. over  the  tield,  thns  dis{)ensing  with  the  labor  of  one  man  for  op- 
erating the  pump.  The  pipe  and  branches  are  arrang«'d  and  eounected  withtlu*-  pump 
in  a  similar  manner  to  that  shown  in  my  ap])]ieation  .'iforesaid,  the  supply-pipe  H  be- 
ing provided  with  a  stop- valve,  I,  to  regulate  the  fiow  of  the  li(|nid.  The  branch- 
pipes  K  are  made  of  cast  metal,  instead  of  sheet-iiii^tal,  as  shown  in  my  application* 
aforesaid,  an«l  instead  of  corrugating  the  metal  as  therein  shown,  I  form  the  grooves 
I  on  the  inner  sui-face,  either  during  the  pr«»ee8s  of  casting  or  by  planing  or  cutting 
them  out  afterward,  as  maybe  preferi*ed.  The  lirancli  ])ipes  thus  formed  are  cheaper 
and  more  durable  than  those  formed  of  oorrugate4l  sheet-metal. 

Dry  poisons. — The  dilution  of  i)oison«  with  jmwdeiexl  substances  in- 
stead of  water  has  been  adoiK:ed  to  a  coiisidenibh*  extent,  and  in  some 
Inspects  is  far  superior  to  the  latter.  The  greatest  obstacles  that  planters 
have  had  to  encounter  in  the  destruction  of  cotton  worms  is  the  removal 
of  the  poison  from  the  plants  by  rain.  Jt  frequently  occurs  that  before 
a  planlcr  has  compU^tcil  ]»oisoning  Ji  Held  a  su<ldcn  rain  undoes  tlu»  work 
Just  pcrfonned.  This  obstacle  is  (»si»ccially  serious,  as  the  rainy  seasons 
arc  notably  those  in  which  the  worms  most  ra|»i<lly  multiply.  In  fjwt, 
many  planters  have  been  discourag<^dand  abamloned  the  use  of  poisons 
on  this  account.  This  tlitliculty  is,  to  a  great  extent,  obviated  by  the 
use  of  lloui"  as  a  diluting  substance.    The  flour  combining  with  dew  or 
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rain  forms  a  paste  wliicli  ^lues  the  jwisoii  to  the  leaves.  TLis  liietiius 
T>eeu  so  well  established  tbat  it  is  unnecessary  to  enlarge  upon  it.  A 
single  instance  may  be  cited  as  an  example:  During  the  pivsent  season, 
ou  Capt.  George  O.  Bakers  plantatiou  at  Selma,  Ala.,  the  mixture  known 
as  KoyalPs  patent  withstood  i\\e  days  of  continual  rain. 

Our  exi)eriments  show  that  ])oisou  mixed  with  flour  alone  adheres 
nearly  as  well  as  the  above-immed  mixture,  resin  and  dextrine  seeming 
to  have  but  little  action.  It  was  also  found  that  flour  can  be  diluted  to 
a  certain  extent  by  gypsum  or  land  plaster.  But  poison  mixed  with 
plaster  alone  adhered  but  little  better  than  when  applied  with  water. 

Another  advantage  gained  by  the  use  of  dry  i)oison8  is  that  there  is 
less  danger  of  injuring  the  cotton  than  when  water  is  used. 

The  great  objection  to  this  method  of  poisoning  is  its  cost,  the  price 
of  the  flour  adding  materially  to  the  expense ;  and,  also,  no  way  has  yet 
been  de\ised  and  brought  into  general  use  of  ajiplying  dry  mixtures  as 
rapidly  and  easily  as  liquid  poisons  may  be  applied.  We  beUeve,  how- 
ever, that  unless  some  metliod  is  devised  for  throwing  a  spray  of  liquid 
poison  upon  the  lower  surface  of  the  leaves,  where  it  will  be  less  liable 
to  be  washed  off  by  rain,  dry  i)oisons  will  be  found  most  practicable ; 
and  we  feel  sure  that  the  objections  of  the  expense  can,  to  a  great  ex- 
tent, be  removed.  Further  experiments  are  necessary  to  devise  a  cheai)er 
method  of  distributing  powdered  substances  over  i)lants,  and  to  deter- 
mine to  what  extent  the  flour  may  be  profitably  replaced  by  plaster  or 
some  other  cheap  material.  The  cost  of  the  flour  can  doubtless  be  les- 
sened by  using  a  i>oorer  quaUty,  which  might  be  manufactured  for  the 
piupose  from  inferior  or  injiued  wheiit.  If  a  machine  could  be  invented 
by  which  a  mixtiue  of  one  pound  of  Paris  green  and  two  pounds  of  flour 
could  be  quickly  and  evenly  distributed  over  an  acre  of  plants,  the  same 
end  woidd  be  gained. 

The  simjdest  method  of  applying  drj^  poisons,  and  the  one  most  gener- 
ally used,  is  by  means  of  a  tin  vessel  holding  about  a  gallon,  provided 
with  a  handle  and  having  a  bottom  made  of  perforated  tin.  By  means 
of  this  the  poison  can  be  sifted  over  the  plants.  This,  however,  is  a 
slow  process,  as  only  one  row  at  a  time  is  poisoned. 

Some  planters  practice  sowing  the  mixture  when  there  is  a  light  wind, 
being  in  this  way  enabled  to  poison  sevei*al  rows  at  once.  Aside  from 
the  fact  that  the  conditions  favorable  for  this  method  cannot  be  relied 
upon,  the  poison  cannot  be  as  thoroughly  distributed  as  is  desirable. 

A  device  has  been  invented  by  Mr.  J.  W.  Young,  of  Southfield,  Mich., 
for  dusting  Paris  gieen  upon  potato- vines ;  by  means  of  this,  two  rows 
can  be  poisoned  at  oncer    The  form  is  shown  in  Plate  XYI,  fig.  1. 

The  weight  of  the  apparatus  is  balanced  upon  the  shoulders  by  means 
of  a  neck-yoke,  thus  leaving  the  hands  and  arms  free  to  move  the 
handles.  Each  handle  is  attached  to  a  brush  that  works  horizontally 
across  holes  in  the  bottom  of  the  can.  The  cans  are  adjustable  to  the 
width  of  the  rows  or  height  of  crop.  Doubtless  this  machine  would  be 
found  much  better  than  the  hand-dusters,  especially  when  poisoning 
small  cotton. 

Plate  XVI,  fig.  4,  represents  a  machine  patented  by  Mr.  Xicholas  A. 
Davis,  of  Husk,  Tex. 

]^o.  1  represents  tlie  invention  attached  to  a  cart;  Ko.  2  is  a  cross- 
section  through  the  line  y  y. 

In  thedmwingK,  A  represouts  an  ordinary  farra-caTt,  across  the  rear  end  of  which  is 
MM^nredtlie  borizonUl  bhaft  B,  having  its  bearini^B  in  the  arm*  c  c,  ]iiio|«H-ting  lichind 
the  cart.  Ou  tlie  shaft  J5,  I  \>\iuc  two  or  uitu'e  loomil.v-revolving  jiei IVaatc'd  oylinderM^ 
£,  being  revolved  iii»ou  tlu'  shatt,  whicli  carries  a  pulley,  u,  over  >Yhich  a  bander  cord 
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Trr»rtt«,  f»n-Mi-y  to  the  Iinb  of  tin*  cart-wlieel.  from  which  it  irccives  motion,  and  thua 
cmi-oH  t],f  -ii.ttf  li  ton'\olv*-  nh*n  the  fj.rt  is  in  iiit.hon,  and  tiie  nlmfl,  carrjing  the 
)f4rfnjnttf\  ryi.:Mltrt.  ]»revit>nHiy  Hllc*  with  tlie  pow«i«Tc<l  jioison,  ca'is<'s  the  iioisou  to 
\,'- ^'liTi  n  out  iiinl  iii^ir^huti  t\  o\«rilir-  «-otton  phintn.  Attatlu-tl  to  the  itiuereudof 
#fl<;h  of  *\,f  o'.thiilr  <■%  \'\\\([fTH  is  a  hpiral  spring.  6,  coiled  around  the  shaft  A,  aud  so 
airfti.:^f;(l  n**  to ^*r:i:i.'  an  rany,  j^^entle,  lateral  motion  to  tlie  cylinders  in  case  of  a  sud- 
ilpTi  J;ir  ;>i  vf-n  to  the  machine,  and  thua  prevent  too  great  a  discharge  of  the  poison  at 
any  one  ]^>int. 

it  lA  evitlent  that  a  similar  sprinpj  may  be  used  at  the  opposite  end  of  the  cylinders, 
no  a«  to  clieck  the  jar  in  both  directions. 

Frmn  thf  alio'.e  <le.vrii»tion  of  the  invention,  it  is  evident  that  it  conld  be  affixed 
to  any  kind  of  frame  moving  on  wheel*,  and  by  a  hand-<*rank  and  onlioary  cog-gear- 
ing; Vm;  aiiccc'^'ifiilly  woiked. — [Patent  No.  VAtjoi,  dated  iicptember  7,  lc74.] 

Many  otbor  macbiues  havo  l)een  invented  for  tlie  distribution  of 
poisonn,  l)oth  wet  and  dry.  We  fignretl  aiid  dcscril)ed  sevei-al  of  them 
in  our  sj)ociai  rojmrt.  But  as  they  liavc  not  to  our  knowled.jje  been 
thorotij^hly  t('.stcd  as  yet,  we  cannot  in  our  liniited  space  reproduce  the 
lipfures  and  descriptions  here. 

Destruction  op  larvae  by  machinery. — ^T wo  machines  have  been 
invented  and  patented  for  the  purjwse  of  brushing  the  worms  ftt>m  the 
cotton  plant  and  destroying  them.  Both  of  these  machines  are  figured 
in  the  8i>ecial  report  (pp.  253-235);  neither,  so  far  as  I  have  been  able  to 
asce^itain,  have  come  into  general  use.  It  is  doubtful  if  a  practical 
machine  of  this  kind  can  be  constructed,  owing  to  the  danger  of  knock- 
ing off  the  bolls  of  cotton  when  in  operation. 

Destruction  op  pupae. — Although  the  collection  and  destruction 
of  the  pupae  of  Alelia  at  the  season  during  which  the  greatest  damage 
is  done  wotdd  be  impracticable,  much  good  could  be  accomplished  in 
this  way  if  attempted  at  the  proper  time.  Early  in  the  season,  while 
the  cotton  plants  are  small,  it  is  an  easy  matter  to  detect  the  presence 
of  pupae  by  searching  for  the  folded  leaves  containing  them.  As  al- 
ready suggested,  when  treating  of  the  collection  of  larvae  by  hand,  it 
doubtless  would  be  profitable  to  offer  the  negroes  a  prize  for  each  pupa 
obtained  at  this  time.  The  folded  leaves  are  so  easily  observed  that 
with  little  care  nearly  every  pupa  in  a  field  could  be  collected  while 
chopping  out  the  cotton  in  the  spring.  In  the  autumn  many  pupae 
could  bed(istroyed  by  collecting  together  and  burning  the  weeds  in  the 
leaves  of  which  the  larvae  have  w  ebbed  u]).  This  should  be  done  as 
soon  as  ]>ossible  after  the  last  brood  webs  up,  and  before  the  moths 
emerge  from  the  pupae  state. 

Destruction  op  moths. — The  two  most  successful  methods  of  de- 
stroying the  moths  that  have  been  useil  are  the  placing  of  sweetened 
poisoned  solutions  about  the  cotton  fields  and  the  use  of  fires  or  lanterns 
Koarrang(»d  that  the  moths  can  fiy  into  the  blaze,  or  so  that  they  can  be 
destroyed  in  .some  other  way. 

{a,}  POISONED  SWEETS. 

We  have  already  shown  how  the  moth  of  the  cotton- wonn  is  attracted 
to  sweets,  as  the  nectar  of  various  plants,  ripe  and  decaying  friuts,  and 
lliis  i)roclivity  very  naturally  suggests  the  use  of  ]>oisoned  baits.  Years 
ago  this  was  ])raetieed  very  much  more  extensively  than  at  the  present 
ilay.  iVIr.  Glover  long  recommended  this  renie<ly  in  the  Department  of 
Agriculture  Keports,  his  first  mention  of  it  being  a  detailed  account  of 
the  phenomenal  success  of  Col.  B.  A.  Sorsby,  in  the  i'eiK)rt  for  1855. 
The  ohl  files  of  the  Southern  agricidtural  papers  contain  frequent  men- 
lion  of  the  use  of  the  method.  One  of  the  most  remarkable  statements 
was  contained  in  the  Southern  Cultivator  (Vol.  Till,  p.  132)  to  the  effect 
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that  the  writer  had,  with  80  plates  of  poisoned  molasses  and  \ineg:ar, 
averaged  1,000  motlis  a  night  throughout  the  season. 

The  answers  of  eonespondeuts  to  question  7a  of  the  1878  circular 
show  that  this  remedy  has  almost  entirely  fallen  into  disuse.  Some 
planters,  however,  still  believe  in  its  efficacy.  We  may  quote  the  fol- 
lowing: 

Bnt  few  efforts  have  been  made  to  destroy  the  motlis,  farmers  of  late  yeara  chiefly 
relying  on  poisoning  the  worms;  however,  the  idea  is  ffainlnjjf  foothold  that  it  is  bet- 
ter to  try  and  destroy  the  moth  and  thereby  prevent  the  appearance  of  the  worm  in 
destructive  numbers.  The  best  mode  seems  to  be  to  set  up  liffhts  in  the  field  above  or 
in  ftont  of  some  sweet  adhesive  anbstance.  Moths  appear  to  be  attracted  by  all  sweet 
fiubBtances.  I  have  seen  them  attracted  by  thousands,  after  the  first  brood  had  web- 
bed up,  to  dried  peaches  that  were  dried  on  boards  in  the  sun,  and  had  been  covered 
up  at  night  with  Doards,  the  moths  collecting  bv  thousands  under  the  covering  of  the 
dried  peaches,  hundreds  being  killed  by  a  lamp  in  a  short  time.  A  mouse  made  a  nest 
wit^  the  dead  moths  the  same  night. — [J.  H.  Kraucher. 

Watermelons  cut  open  and  spread,  around  with  arsenic  sprinkled  on  will  kill  the 
moth. 

I  used,  with  fnU  eftect,  the  arsenite  of  soda  combined  with  a  little  vinegar  and  mo- 
lasses. I  did  not  use  any  intoxicating  liquids,  as  I  was  fully  satisfied  that  every  moth 
imbibing  the  poisoned  sweet  was  instantly  killed ;  none  of  the  dead  appearing  at  any 
appreciable  distance  from  the  pans. — [W.  J.  Jones. 

Little  or  no  effort  has  been  made.  My  opinion  is  that  somethinc  should  be  done 
with  poisoned  molasses  and  fires  or  lamps.  A  few  nights  ago  I  placed  a  cup  three 
inches  in  diameter,  with  a  little  molasses  in  it,  a  distance  from  lights  and  cotton 
plants,  and  fonnd  six  moths  in  it  next  morning,  all  of  them  cotton-caterpillar  moths. 
A  year  or  two  ago  I  divided  an  ovenipe  watei'melon  and  placed  it  in  a  similar  posi- 
tion, and  by  eight  o'clock  at  night  there  were  50  or  75  moths  feediug  on  it. — [  Jno. 
Bradford,  Leon  County,  Florida.  * 

The  following  testimony  is  from  Dr.  Anderson : 

As  an  instance  of  the  effect  of  light  and  its  fondness  for  sweets,  I  will  mention  what 
a  neighbor  told  me,  and  for  which,  to  a  great  extent,  I  had  ocular  demonstration.  He 
was  engaged  in  boiling  sirup  from  the  fist  of  September  to  the  last  of  October.  His 
yard,  where  the  evaporating  pan  was,  opened  upon  a  field  of  60  or  80  acres  of  cotton. 
He  each  morning  found  his  pan  covered  with  moths,  and  from  first  to  last  thought  he 
had  emptied  out  one  bushel  o£  moths.  Another  case  showing  strikingly  the  effect  of 
lights  and  sweets  was  told  me  by  a  highly  valued  Texas  correspondent.  A  neighbor  of 
his,  by  the  use  of  lights  and  poisoned  sweets,  had  made  1,000  bales  of  cotton  on  1,000 
acres,  while  his  neighbors  who  had  not  used  them  had  been  badly  damaged. 

During  the  season  of  1878  experiments  were  made  by  Professor  Smith, 
at  Tuscaloosa,  Ala.,  in  the  latter  part  of  the  season,  and  by  Professor 
Willet  and  myself  earlier.  Concerning  Professor  Smith's  results,  we 
quote  from  his  letters: 

October  10,  1878. — Since  writing  to  you  last  I  have  done  all  I  could  towards  observ- 
ing the  habits  of  the  moths,  experimenting  with  poisoned  sweets,  &c.  As  yet  I  have 
not  been  fortunate  in  getting  a  solution  by  which  the  moths  are  readily  killed.  I  have 
tried  corrosive  sublimate  and  arseuions  acid,  and  with  them  molasses  and  water  in 
various  propjortions.  The  solutions  I  have  smeared  upon  pine  trees  standing  in  the 
field,  upon  little  shelves  set  up  at  places  in  the  field,  and  upon  a  dish  placed  upon  a 
stump.  To  one  pine  tree  in  particular  the  moths  seemed  to  be  attracted  most  strongly. 
The  snelves  attracted  very  few  comparatively.  I  am  still  engaged  in  these  trials  with 
shallow  dishes  with  perforated  shelves,  according  to  your  suggestion,  and  I  shall  let 
you  know  if  I  find  out  anything. 

October  16. — Since  writing  you  last  I  have  continued  my  experiments  with  various 
poisoned  sweets ;  but,  I  am  sorry  to  say,  with  but  very  poor  success  so  far  as  killiu^ 
the  moth  is  concerned.  I  have  used  for  poisons  arsenions  acid,  corrosive  sublimate, 
strychnia,  and  potassium  cyanidi ;  these  I  have  mixed  in  varying  proportions  with 
rum  and  sweetened  water.  The  bait  appears  to  be  attractive  enough  and  I  see  the 
moths  partaking  of  it,  and  yet  no  dead  moths  arc  visible  next  morning.  The  propor- 
tion of  rum  which  I  have  mixed  with  these  poisons  has  been  sometimes  one- half,  and 
from  that  down.  Of  the  poisons  named  above,  the  potassium  cyanidi  is  perhaps  most 
ejisily  soluble  in  the  liquids  used.  Smearing  the  sweetened  liquids  upon  the  trunks 
of  trees  is,  according  to  my  experience,  the  best  way  of  exposing  them ;  I  have  not 
seen  many  moths  around  the  dishes  set  up  on  shelves  and  on  stumps.    I  constructed  a 
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t*\\^\f  a^airiHt  a  \nuv  tn-*'  -.wuX  upon  lli;it  i>la<«Ml  n  <liHli  with  tlio  sweets,  aod  prorido*! 
with  a  ho'Atiuf^  p^rforatffl  platfonii.  The  Ine  was  at  the  siinie  time  wueared  witli  the 
liiHiid,  and  np«»n  vimtin;;the  plac*  after  dark  I  iiotiee^l  a  number  of  motlib  on  the  tree, 
on  the  ftDican  (I  Hhelf.  and  i»n  thi>  ditth  witli  the  platfonii,  thone  on  the  dish  beiug  mnch 
le«.s  Dumeroas.  *  *  *  Ahout  the  time  that  the  wornm  were  moving  off  and  web- 
binj;  Tip,  very  few  moth»  visited  the  sweets  at  night  for  several  nights,  but  la»t  night 
and  tlie  night  l>efore  that  they  were  more  almndaut.  Perhajw  the  cool  weather  was 
the  cauHe  of  their  beiug  abs<  nt  for  several  nights,  since  they  have  come  in  nnmbern 
again  after  the  warmer  nights  have  set  in. 

Xotember  A,  \><4^, — I  send  by  to-day's  mail  a  few  specimens  of  the  moths  attracted 
bv  my  baits.  No.  1  is,  I  presume,  Aletia  (Aletia  argillacea);  No.  2  is  AgrotU  jfp$iloHy 
always  pre^*ent  in  cold  as  well  as  warm  weather,  and  No.  3  {Leurania  nnipuncia)  also  ; 
Xo.  4  (Amphigyra.  sp. )  n;S4'rables  3  and  may  be  same  si>eeies ;  No.  5  ( Orlkotiaferruginoiden  ) 
I  see  occasionally  on  warm  evenings;  No.  6  (Chrysis^  sp.)  I  found  to-day.  I  shoo  Id 
be  very  glad  to  get  the  names  of  the  specimens  as  tbey  are  numbered.  I  inclose  a 
few  of  the  chrysalides  of  the  last  brood  of  worms. 

The  evening  of  October  26  was  warm  (66^  at  7  p.  m.),  and  more  than  50  coUom-motka 
tvere  counted  at  my  baited  tree.  It  rained  before  morning  and  then  cleared  off  cold,  ho 
that  on  the  27th  and  2^th  no  moths  were  seen.  On  the  29th  it  was  warm  and  cloudy 
and  rained  slightly,  and  I  counted  7  or  6  Aletia  moths.  On  the  30th,  ^ilst,  1st,  and  2d 
cold  and  firosty  nights ;  no  moths  seen. 

Professor  Smitli  continued  his  sugaring  all  through  the  winter,  cap- 
turing many  other  moths,  but  no  Aletia  later  than  December  1. 

The  observations  of  Professor  Willet  and  myself  were  reported  by 
Professor  Willet  as  follows : 

Peac7*e».— Professor  Comstock  learned  in  Alabama  that  the  Aletia  moths  had  greatly 
Injured  the  August  crop  of  peaches.  On  the  night  of  September  10  Professor  Comstock 
placed  two  peacbes — clear-stoned  and  qivite  ripe — one  on  each  side  of  two  stnmps  on 
whostksides  molasses  had  been  smeared,  and  visited  them  at  9  p.  ra.  We  (Professor 
Comstock  and  myself,  Professor  R.  having  left  for  Washington)  found  20  Aletia  moths  on 
one  peach  and  15  on  the  other,  notwithstanding  the  molasses.  At  7  oVlock  next  morn- 
ing nearly  as  many  moths  were  at  the  peaches,  though  the  sun  was  an  hour  high.  One 
peach  had  a  hole  one-thirty-second  inch  in  diameter,  and  the  peach  had  been  eaten 
out  underneath  the  skin  to  a  depth  of  one-fourth  iuch  and  a  diameter  of  1  inch.  The 
other  peach  had  5  holes,  not  so  large,  and  probably  50  excoriations  one-fourth  inch  in 
diameter.  They  clustei-ed  most  about  the  stem  end,  where  they  could  thrust  in  their 
bills  without  effort. 

September  12. — ^The  halves  of  the  same  peach,  opened,  were  placed  out  last  night, 
and  10  Aletia  and  1  other  moth  were  found  at  them  this  morning. 

Some  dried  peaches  (with  skins  on)  having  been  soaked  in  water,  were  placed  out  at 
same  time,  but  no  moths  were  found  at  them.  After  returning  hero,  two  nard  peaches 
were  put  in  a  jar  where  some  moths  ha<l  hatched  from  chrysalideti ;  the  moths  were 
almost  famished  and  immediately  clustered  over  the  peaches,  but  failetl  to  make  any 
impression  on  them. 

POISONING  THE  MOTHS. 

1.  Molafmefi, — Mixed  Fowler's  solution  of  arsenic  with  common  molasses,  1  table- 
spoonful  to  1^  pints,  and  placed  some  in  tin  pan,  with  floating  perforated  cover  of  tin, 
as  suggested  by  Professor  Riley.  After  about  two  hours  we  found  2  Aletia  and  2  other 
moths  sipping ;  next  morning  probably  a  dozen  of  Alfiia  and  other  moths  were  found 
drowned!^ in  the  molasses,  having  insinuated  down  by  the  sides  of  the  cover ;  none  dead 
on  the  ground. 

Mixed  some  of  same  poisoned  molasses  with  sirups  of  strawberry,  orange,  and  pine- 
apple, and  with  rum,  vinegar,  and  lager  beer,  and  smeared  on  trees  and  stumps  in  the 
cotton  field  and  adjoining  forest.  At  9  p.  m.  found  1  Aletia  and  2  other  moths  at  tlm 
vinegar  and  2  Aletia  at  the  beer ;  at  7  next  morning  found  only  one  feeble  Aleiia  at  1  be 
beer.     The  poison  did  not  seem  to  be  strong  enough. 

2.  Peaches, — September  12,  we  put  out  in  the  cotton  field,  in  large  paper  boxes — 

a.  Peaches  (halves)  thickly  Hjjrinkled  with  white  arsenic. 

b.  Peaches  (halves;  drenched  with  Fowler's  solution. 

c.  Dried  iieaehes  (soaked)  covered  with  whit4»  arsenic. 

d.  Dried  peaches  (soaked)  with  Fowler's  solution. 
Visited  boxes  next  morning  with  the  following  result : 
n.  Five  dead  Aletia^  2  disabled  Aletia. 

h.  Two  dead  Ahtia,  1  dying  Ahtia. 
V.  Two  Aleiiii  in  box  not  dead. 
d.  Xo  moths  of  any  kind. 
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As  poaches  Bemiicd  no  attractive,  wo  desired  to  Jiave  toslijd  tlie  poi^><)U8  fnrtlier  with 
l>€acli preserves  and  eanncd  peaches,  but  a  jiortlieaet  j^ulc  prevailwl  until  the  last  day 
of  our  st-ay,  aud  tin-  moths  luwl  then  almost  entirely  disappeared. 

My  own  opinion  is  that  peaches,  in  some  form,  will  be  the  best  vehicle  for  poison  for 
the  moths. 

A  letter  from  Judge  Bailey,  of  Marion,  Ala.,  contains  the  following, 
bearing  upon  this  point : 

One  farmer  informed  me  that  the  moths  utterly  destroyed  a  large  fig  crop  in  less 
than  a  week.  Another  informed  me  that  all  his  best  apples  were  punctured  and  sucked 
into  a  sort  of  honey-comb  work  by  the  cotton-miller.  A  physician  in  the  northwest 
part  of  the  country  assured  me  that  the  army-worm  sucked  his  grapes  dry  in  three 
nights.  I  know  the  moths  are  sti-ongly  attracted  by  cider  pomace  fi-om  the  cider-mill. 
•  They  feed  upon  ripe  persimmons  with  great  avidity.  1  observed  them  around  a  tree  of 
this  kind  on  my  lot  as  late  as  the  21st  of  November  last.  While  they  were  feeding  on 
the  fruit  of  this  tree  I  made  some  efforts  to  poison  them,  but  with  poor  success.  I 
tried  seyeral  poisons  handed  me  by  an  apothecary ;  only  one  had  any  effect.  It  was 
cobalt,  finely  powdered,  and  mixed  with  the  fruit  mashed  with  a  small  quantity  of 
honey.  The  flies  sought  the  bait  in  great  numbers,  but,  like  bees,  they  sucked  their 
fill  and  left ;  only  nine  were  found  dead  around  the  saucer  containing  the  poison. 

With  respect  to  observations  the  present  year,  the  following  from  Mr. 
Trelease's  report  will  give  the  results  at  which  he  arrived : 

Since  the  perfect  form,  oi  moth,  of  Aleiia  is  known  to  feed  upon  sugared  substances 
and  fruits,  and  since  it  is  known  to  be  attracted  by  light,  to  a  certain  extent,  it  has 
l>een  thought  possible  to  destroy  the  moth  by  allowing  it  to  feed  on  poisoned  sweets, 
or  by  employing  this  food  or  lights  to  attract  it  into  traps  of  various  sorts. 

As  wiU  be  seen  by  referring  to  my  report  on  the  food  of  these  moths,  they  are  at- 
tracted in  large  numbers  b^^  ripe  apples,  peaches,  aud  graces,  beside  one  or  two  other 
less  common  miits ;  but  I  sipially  failed  to  attract  them  in  numbers  to  my  mixtures 
of  molasses  or  sugar  and  vanous  substauces.  Though  no  exijeriments  on  a  large  scale 
were  conducted,  1  feel  confident  that  poisoned  dishes  of  ripened  and  slightly  ferment- 
ing fruits  which  have  been  bruised  may  be  advantageously  employed  for  the  destruc- 
tion of  these  moths,  hy  placing  them  about  the  cotton  fields  when  the  moths  are  fly- 
ing. I  would  recommend  that  this  be  tried,  especially  on  warm  days  in  winter,  when 
the  moths  are  aUured  from  their  hibemacula,  in  the  early  spring,  and  in  the  fall,  after 
the  brood  which  destroys  the  cotton  has  emerged  as  moths. 

From  all  observations  it  seems  probable  that  a  preparation  of  over- 
ripe fruit — ^peaches,  melons,  mashed  apples,  or  persimmons — will  be  su- 
I)erior  to  any  other  sweet  mixture  for  the  puri)ose  of  attracting  the 
moths,  although,  as  shown  by  Professor  Smith,  one -half  each  of  mm  and 
molasses  and  water,  when  smeared  upon  the  trunks  of  trees,  has  proved 
attractive. 

Actual  results  with  poisons  liave  proved  rather  unsuccessful,  but  this 
may  be  owing  to  the  fact  that  the  moths  fly  away  to  die.  As  regards 
the  best  poison.  Judge  Jones  seems  to  have  had  excellent  success  with 
arsenite  of  soda,  while  Judge  BaiJey  considers  the  so-called  '^ cobalt"* 
the  best  thing  that  he  tried.  It  is  called  "  blue-stone"  or  "fly-stone," 
aud  is  customarily  used  in  fly  poisons. 

And  now,  as  regards  the  advisability  of  an  extensive  use  of  poisoned 
sweets,  it  is  a  question  for  every  planter  to  decide  for  himself  from  the 
evidence  laid  down. 

There  can  be  no  doubt  but  that  it  would  be  an  exceUent  plan  to  try  it 
in  those  regions  where  hibernation  is  suspected  on  the  spots  where  the 
worms  first  appear.  The  sweets  should  be  put  out  in  these  places  in  early 
spring  and  also  in  late  fall.  The  importance  of  the  latter  is  evinced 
from  the  fact  of  Professor  Smith's  success  in  October.  There  can  cer- 
tainly be  no  doubt  but  that  every  moth  killed  saves  the  planter  from 
a  great  many  worms,  but  the  hibernating  raotlis  are,  of  course,  of  im- 

*  The  ordinary  cobalt  of  druggists  is  nothing  more  oi'  le^ss  than  iinpiue  metallie 
arsenic,  costing  from  6  to  15  cents  per  pound.   Called  oobalt  uii  account  of  former  laws  • 
against  the  selling  of  ai-seuic  in  Knglan<l. 
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menHcly  {greater  importance  than  those  of  any  of  the  succeeclinji^  bi-oorts. 
Coucerninf^  tlie  hiter  broods,  the  eost  of  ])oisoni!i^  must  W.  set  against 
the  nunilM;i*s  of  moths  killal,  and  each  planter  must  deeide  lor  himself 
whether  it  will  pay  him  to  continue. 


For  many  years  the  practice  of  building  large  fires  at  different  points 
through  the  cotton  fields  for  the  purpose  of  attnicting  the  moths  into 
the  flame  was  prevalent.    The  use  of  such  fires  was,  however,  discour- 
aged by  a  class  of  planters,  whose  opinions  were  thus  expressed  by  a, 
writer  in  De  Bow's  K€^iew : 

I  have  tried  this  remedy,  and  hav^  remained  in  my  cotton  field  after  dark  to  watch 
the  effects  of  the  lire  on  tliese  flies.  I  did  not  see  as  many  destroyed  as  I  expected 
when  I  took  into  consideration  the  quantity  I  knew  to  be  in  the  lield.  The  most  of 
those  I  saw  approaching  the  fire  seemed  to  be  reiMjHed  or  diverged  off  on  nearing  it, 
or  they  would  rebound  hi^h  above  it  and  escape  destruction.  On  seeing  this  I  oame 
to  the  conclusion  that  the  neat  of  the  large  fires  extended  too  far  around,  and  that 
they  felt  it,  and  turned  off  before  being  near  enough  to  be  destroyed. 

As  a  result  of  this  belief  and  of  the  evident  fact  that,  unless  gene- 
rally practiced,  a  fire  upon  one  i)lantation  would  serve  only  to  attract 
moths  from  neighboring  plantations,  concentrating  them  upon  one  crop, 
the  custom  hus  falleu  into  disuse. 

The  first  of  these  objections  cannot  be  urged,  however,  against  the 
use  of  trap-lanterns.  As  a  good  instance  of  the  success  of  these  last, 
we  quote  tiie  following  from  the  monthly  reports  of  this  department  for 
1867: 

Palish  ofJeffersotif  Louisiana, — Allow  me  to  call  your  attention  to  the  destmction  of 
the  cotton  crop  by  the  worms,  which  appear  to  increase  yearly.  In  18G4  I  planted 
about  100  acres  in  cotton.  In  July  the  worms  made  their  appearance.  Haying  no 
experience  in  raising  this  crop,  I  searched  in  the  agricultural  reports  for  information. 
Mr.  Glover  recommended  the  burning  of  trap-lanterns,  and  I  made  three  of  them  with 
a  coal-oil  lamp  and  tin  basin,  with  soapsuds  underneath,  and  burned  them  every 
night.  The  first  night  I  caught  about  75  millers  and  Innumerable  other  insects.  The 
number  increased  to  300  millers,  and  then  gradually  diminished  to  none.  For  three 
weeks  after  the  crops  of  my  neighbors  were  destroyed ;  I  found  only  a  few  of  my  plants 
attacked;  about  the  last  week  of  the  three  I  caught  no  millers,  but  all  at  once  the 
catch  was  75 ;  next  night  150,  then  300,  and  even  up  to  500.  The  worm,  however, 
gradually  made  its  appearance  more  and  more,  until,  in  the  middle  of  Angust,  my 
cotton  was  stripped  of  ever>^  leaf  and  bloom.  The  worm  then  turned  into  pupa.  In 
ten  days  after  this  the  miller  again  appeared.  Meanwhile  the  cotton  had  sprouted 
again  and  was  in  full  bloom,  when  the  third  brood  made  its  appearance  in  immense 
numbers.  In  three  days  every  leaf  and  young  boll  was  eaten,  and  the  worm  was 
eating  the  bark  of  the  plant  and  the  glazed  protection  of  the  nearly  matured  bolls. 
The  heavy  rains  of  September  soaked  into  the  bolls  and  rotted  them.  I  made  only  3 
bales  of  cottoii.    In  July  the  prospect  was  good  for  at  least  75  bales. 

My  opinion  is  that  if  every  planter  wonld  commence  burning  a  lantern  in  each 
five  acres,  from  the  latter  part  of  June  to  the  middle  of  September,  for  a  few  years  in 
succession,  both  the  boll-worm  and  the  cotton-worm  would  be  destroyed.  The  boll- 
worm  destroys  about  one-half  the  crop  with  us.  This  year  none  of  my  neighbors  raise 
cotton.  I  have  planted  about  five  acres,  and  shall  burn  one  lamp,  and  inform  the  de- 
partment of  the  result.  Cost  of  lantern  and  basin  about  ?5l.50,  and  the  oil  will  not 
cost  over  $1,  so  that  if  the  increase  is  only  10  pounds  to  the  acre  it  will  more  than 
pay  the  expense.  The  first  night  I  used  the  lantern  on  a  barn^l,  but  the  insects  were 
alive  in  the  morning,  and  it  was  considerable  trouble  to  kill  them.  Afterwards  I  used 
the  soapsuds,  as  it  killed  all  the  insects  at  once. 

The  following  extract  fi-oiii  a  letter  of  Mr.  E.  A.  Sdiwarz  iK>ssesses 
interest  in  tliis  connection :  • 

Col.  C.  Lewis,  of  Itearno,  Tex.,  after  experimeniing  for  a  long  lime  with  more  or 
less  complicated  eonlvlvances  to  attracft  by  light,  and  at  the  same  time  to  kill  the  eot- 
ton-moth,  concluded  finally  that  the  following  simple  apparatus  is  the  most  eftecfive 
and  cheaijcst.    As  now  in  use,  this  ai)paratu3  consists  ot  thi-ee  pieces:  ist,  a  shallow 
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tin  pau  (16  by  10  iuoho^) ;  2(1,  a  comuiou  kerosoue-lainp,  with  a  half-iucli  wick,  aud 
large  euougli "to  bmu  the  wliole  night ;  3(1,  a  couiiuou  lantern,  open  below,  which  la 
put  over  the  lump  to  prot(5<jt  it  lixim  wind  and  rain.  The  lamp  is  put  in  the  middle  of 
the  pan  and  prevented  £i-oni  Hlidiug  by  three  pieccH  of  tin  fjiatencd  on  tlio  bottom  ot 
the  pan.  This  apparatus  is  put  on  top  of  a  post,  about  (i  feet  hi^h,  in  the  lield.  Be- 
fore dark  the  lamps  are  made  ready,  tne  pans  about  half  filled  with  water,  and  atbout 
one  tablesTH^onful  of  kerosene  is  put  on  the  water. 

To  put  this  kerosene  on  the  water  is  the  most  important  part,  and  the  colonel  ex- 
perimented with  all  sorts  of  chemicals — alcohol,  camphor,  ioifine,  «fcc. — without  finding 
anything  which  would  kill  the  moths,  which,  attracted  by  the  light  of  the  lamp,  fly 
against  the  lantern  and  fall  finally  into  the  water.  Kerosene  alone  proved  most  etifec- 
tive  in  killing  these  moths.  The  lamps  are  left  burning  in  dark  nights  the  whole 
night  over,  but  are,  of  course,  of  but  little  use  at  ftiU  moon.  In  the  morning  the  pans 
are  emptied  and  the  lamps  extinguished.  Colonel  Lewis  believes  that  one  lamp  for 
eaeh  5  acres  is  sufficient.  One  man  can  attend  to  500  acres.  The  cost  of  a  lamp  (which 
is  manufactured  by  H.  K.  Davis  &  Co.,  Heatno,  Tex.)  is  50  cents,  but  will  last,  of 
course,  for  many  years.  The  cost  of  burning  one  lamp  and  labor  amounts  to  35  cents 
per  month.  Colonel  Lewis  put  his  lamps  out  last  year  the  dOth  or  ^th  of  June,  and 
had  them  in  use  about  six  weeks,  with  interruptions  caused  by  clear  moonlight  nights. 
Almost  idl  the  large  farmers  used  these  lanterns  last  year,  and  it  is  estimated  that  in 
the  bottom-lands  near  Heame  more  than  1,000  lanterns  were  out  in  1878,  which  is 
the  first  year  in  which  this  method  of  killing  the  millers  has  been  tried  on  a  large 
tfcale,  imd  it  is  not  x>oa8ible  to  say  anything  that  is  definite  regarding  its  value.  Tfaers 
has  been  last  year  no  poisoning  of  the  worms  carried  on  whatever  in  this  section,  not- 
vrithstanding  the  crop  was  a  fair  one — about  one  bale  per  acre. 

Myriads  of  the  cotton-moths  have  been  killed,  of  course,  by  this  method,  and  it 
Appears  certain  that  it  proved  most  effectual  against  the  ravage  of  the  boll-worm, 
Vhich  in  1877  did  more  harm  here  than  Aletia  (the  cotton  crop  in  1^7  was  here  a 
perfect  failure,  owing  to  the  combined  ravages  of  Aletia  and  MeUotiiw)^  and  which  was 
killed  in  great  numbers  by  this  method.  Ifefore  the  introduction  of  the  method  just 
described,  the  large  planters  in  the  bottom-lands  tried  to  poison  the  worms,  but  with 
little  success. 

liie  method  described  above  to  destroy  the  ootton-moth  is,  in  my  opinion,  superior 
to  all  similar  methods  and  to  all  applications  of  poisons ;  but  the  lanterns  ooeht  to 
he  lighted  up  at  the  beginning  of  May,  if  not  earlier,  and  not  toward  the  end  ofJune. 

The  Ibllowing  extract  fix)m  Mr.  Trelease's  report  give  the  results  of  his 
observatioiis  upon  this  poiut: 

From  what  has  been  said  in  the  earlier  agricultural  reports,  and  from  the  testimony 
of  planters  as  to  the  attraction  of  light  for  these  moths,  I  had  supposed  that  the  easiest 
aud  most  scientific  method  of  destroying  Aletia  was  to  employ  fires  into  which  they 
should  be  attracted,  or  lights  in  combination  with  some  form  of  trap,  either  with  or 
without  the  added  attraction  of  food ;  these  to  be  used  whenever  the  moths  were  fly- 
ing, and  theLr  use  enforced,  if  necessary,  by  legislation.  Considering,  for  the  above 
reasons,  that  the  fondness  of  these  moths  for  light  was  proved,  I  made  no  efibrts  to 
obtain  personal  demonstration  of  the  fact;  and  it  was  only  on  learning  how  manV 
species  of  moths  and  even  of  other  insects  may  pass  for  Aletia  with  the  ordinary  ob- 
server, and  on  seeing  ftom  my  notes  how  little  attention  was  paid  to  the  light  of  my 
lantern,  that  I  be^an  to  doubt  the  efficacy  of  thuj  remedy;  but  this,  unfortunately, 
was  after  I  had  left  tho  field.  As  it  is,  I  can  only  say  that  the  number  attracted  to 
lights,  as  compared  with  the  entire  number,  was  very  small,  so  far  as  my  exi)erieuce 
^oes.  Though  I  saw  a  few  dozen  attracted  into  the  house,  thousands  were  within 
sight  of  the  light  aud  removed  but  a  few  rods ;  while  for  each  of  those  thus  attracted 
a  dozen  individuals  belonging  to  other  species  came  to  the  light.  My  own  observa- 
tion, then,  goes  to  show  that  these  moths  ai-e  not  attractetf  to  any  great  extent  by 
lights  f  Imt  if  this  attraction  should  be  proven  to  be  considerable,  this  would  prove 
one  of  the  best  ways  of  dealing  with  the  i>e8t. 

On  the  whole,  the  conchision  at  which  we  arrived  in  regard  to  the 
use  of  the  lanterns  is  iiuich  the  same  as  that  which  we  have  stated  of 
poisoned  sweets.  Early  in  the  spring  and  late  in  the  fall  they  should 
be  tried.  Their  use  in  the  months  between  June  and  October  will  de- 
l)end  upon  how  efficacious  other  remedies  have  been,  and  upon  the 
actual  success  of  the  trap  used.  In  the  seasons  mentioned  first,  the 
planter  must  not  be  discouraged  at  the  small  proportion  of  cotton- 
moths  to  other  moths,  remembering  the  fact  which  we  have  so  often 
reiterated,  of  the  immense  economic  importance  of  every  hibernating 
iudindual.    It  is  well,  also,  to  bear  in  mind  that  almost  without  excep- 
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lion  the  other  moths  which  are  thus  captured  are  more  or  less  iujurious 
to  vegetatiou. 

In  the  special  report  we  published  figures  and  descriptions  of  many 
lanterns  whicli  have  been  patented.  Our  space  will  ;iot  admit  of 
reproducing  the  figures  and  descriptions.  Any  planter  can  devise  a 
trap  whicli  will  answer  the  purpose.  The  principle  is  as  follows:  Place 
a  light  above  a  pan  containing  fluid,  which  may  be  either  viscid  or 
poisoned.  The  moths  attracted  by  the  light  fall  into  the  pan,  and  are 
thus  destroyed. 

THE  BOLL-WORM. 
IMPORTANCE  OF  THE  SUBJECT. 

Scarcely  inferior  to  the  cotton- worm  in  the  extent  of  its  injuries  to 
the  cotton  crop  is  the  so-called  "boU-womi''  (ffeliothis  amiigeraj  HUbn.). 
Every  year,  and,  it  is  almost  safe  to  say,  in  every  plantation  in  the  whole 
cotton-belt  this  pest  makes  its  appearance,  and,  although  its  ravages 
during  some  years  are  insignificant  beside  tnose  of  the  cotton-worm,  yet 
the  periodical  appearances  of  the  latter,  the  confining  of  its  hibernating 
area  to  the  more  southern  portions  of  the  cotton-belt,  and  its  numerous 
parasites,  all  combine  to  render  its  superiority  to  the  boll- worm  as  a  cot- 
ton enemy  very  slight.  There  are^  moreover,  difficulties  in  the  way  of 
destroying  the  boll-worm — difficulties  arising  from  its  peculiar  methods 
of  work,  and  from  the  great  number  of  its  food  plants— which  do  not 
exist  in  the  case  of  the  cotton-caterpillar,  and  which  help  to  render  the 
former  as  formidable  as  the  latter.  Indeed,  in  a  large  part  of  the  cotton- 
belt  there  can  be  no  doubt  but  that  the  boll- worm  is  the  one  by  far  the 
more  to  be  feared.  This  is  especially  true  in  those  more  northern  por- 
tions, which  the  cotton-worm  reaches  only  late  in  the  season ;  too  late,  gen- 
erally, to  do  more  than  clear  away  the  too  abundant  foliage,  and  afiow 
the  sun  to  ripen  the  bolls  more  quickly.  Even  in  many  parts  of  the 
more  southern  regions  we  find  planters  exi)ressing  the  opinion  that  the 
boll- worm  is  the  more  to  be  dreaded  of  the  two. 

NATURAL  HISTORY. 

• 

KoMENCLATURE. — Of  popular  names  the  boll-worm  has  one  for  almost 
every  plant  upon  which  it  feeds  and  for  every  country  which  it  inhabits  5 
and  as  it  is  almost  cosmopolitan  and  a  very  general  feeder,  these  names 
are  many.  Throughout  cotton-growing  States  it  is  very  generally  known 
as  the  boU'Worm  when  it  occurs  upon  cotton;  when  it  occurs  upon  corn 
it  is  called  the  corn-worm^  and  as  such  it  is  known  in  those  Western 
States  in  which  it  infests  the  corn  crop.  In  many  Southern  States  it  is 
known  in  the  early  part  of  the  season  as  the  corn-hud  tcornu  Whem 
found  upon  tomatoes  it  is  called  the  tomato-iconn.  These  four  names 
are  the  ones  by  which  it  is  best  known  in  this  country.  As  we  shall 
consider  it  only  in  its  relation  to  cotton,  we  shall  speak  of  it  as  the  boll-' 
worm,  except  where  it  is  necessary  to  make  use  of  one  of  the  other  titles. 

Geographical  distribution. — The  geographical  range  of  the  si)e- 
cies  is  very  great.  Mr.  Bond,  at  the  March  1, 1869,  meeting  of  the  Ijou- 
don  Entomological  Society,  exhibited  specimens  from  the  Isle  of  Wight, 
Java,  and  Australia,  and  these  localities,  taken  in  connection  with  other 
])arts  of  Europe  and  the  Unit^^d  States,  seem  to  justify  a  prediction  made 
by  IMr.  Grote,  that  we  shall  probably  soon  write  aliet  its  habitat — the 
world. 
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Food-plants. — For  many  years  it  was  not  known  that  the  destructive 
corn- worm  and  the  cotton  boll- worm  were  the  same  insect.  It  was  sus- 
X>ected  by  many  before  actually  demonstrated,  but  is  even  now  un- 
known to  the  majority  of  agriculturists.  The  first  record  of  the  iden- 
tity of  the  two  insects  which  we  have  been  able  to  find  is  in  the  Depaii}- 
ment  of  Agriculture  Keport  for  1854,  in  an  article  headed.  "Insects  in- 
festing the  cotton  plant,''  by  Townend  Glover.    Mr.  Glover  says : 

There  is  a  striking  similarity  between  the  boll- worm  and  the  corn-worm,  in  appear- 
ance, food,  and  habits,  both  in  the  cateri)illar  and  perfect  8tat«,  which  leads  to  the 
8npi)08ition  that  the  boll- worm  may  be  the  young  of  the  com- worm  moth,  and  the 
eggs  deposited  on  the  yonng  bolls  as  the  nearest  substitute  for  green  com,  and  placed 
on  them  only  when  the  corn  has  become  too  old  and  hard  for  their  food.  •  ♦  •  Col. 
B.  A.  Sorsby,  of  Columbus,  Miss.,  has  bred  both  insects,  and  declares  them  to  be  the 
same;  and  moreover  when,  according  to  his  advice,  the  corn  was  carefully  woitned, 
on  two  or  three  plantations,  the  bon- worms  did  not  make  their  appearance  that  season 
on  the  cotton,  notwithstanding  on  neighboring  plantations  they  committed  great 
ravages. 

To  Col.  B.  A.  Sorsby,  then,  must  be  given  the  credit  for  first  making 
this  important  discovery. 

The  consideration  of  the  boll-worm  in  com  is  inseparably  connected 
with  the  consideration  of  its  work  in  cotton,  so  little  more  need  be  said 
here  of  its  methods  of  work.  In  those  com  States  which  do  not  grow 
cotton,  it  is  greatly  dreaded.  Wliole  crops  ai'e  ruined  in  Kansas,  Ken- 
tucky, South  Illinois,  and  Missouri,  and  scarcely  a  year  passes  without 
much  damage  being  done. 

According  to  Eiley,  there  are  two  broods  of  the  worms  a  year  in  those 
States,  and  very  early  and  very  late  com  fare  the  worst,  the  intermedi- 
ate varieties  usually  escaping  severe  i^jurj^-.  In  seasons  of  protracted 
lengthy  a  third  brood  is  sometimes  produced,  which,  for  want  of  other 
food^  hves  upon  the  hard  kernels  of  well-ripened  ears.  Mrs.  Treat  has 
shown  that  an  early  brood  in  Kew  Jersey  bores  into  the  stalks  of  com, 
and  also  eats  through  the  leaves  surrounding  the  staminate  flowers  be- 
fore the  ears  have  begun  to  make  their  api)earance.  This  would  argue 
I)erhaps  three  broods  a  year  north,  niakiug  the  exceptional  late  brood  of 
which  Professor  Kiley  speaks  a  fourth.  The  so-called  '^  bud- worms  "  of 
the  Southern  com  crop  are  nothing  but  this  same  early  brood  of  HeliothiSy 
having  almost  i>recisely  similar  habits  to  those  observed  in  New  Jersey 
by  Mrs.  Treat. 

In  the  rSle  of  a  tomato-worm,  Heliothis  has  done  a  great  deal  of  dam- 
age. In  Maryland,  in  1861),  according  to  Mr.  Glover,  these  worms  did 
gi-eat  injury  to  the  tomato  crop,  eating  alike  the  rij>e  and  the  unripe 
fruit,  gnawing  gieat  holes  in  them  and  rendering  them  unfit  for  market 
use.  One  worm  would  sometimes  entirely  ruin  a  number  of  tomatoes  on 
one  plant  alone.    Concerning  this  taste  of  the  boll- worm,  Mr.  Riley  says : 

This  glutton  is  not  even  satisfied  with  ravaging  these  two  great  staples  of  the 
country^  cotton  and  corn,  but,  as  I  discoA-ered  in  18(37,  it  voraciously  attacks  the 
tomato  in  South  Illinois,  eating  into  the  green  fruit,  and  thereby  causing  such  fruit 
to  rot.  In  this  manner  it  often  causes  serious  loss  to  the  tomato  grower,  and  it  may 
justly  l>e  considered  the  worst  enemy  to  the  tomato  in  that  section  of  the  country. 

In  the  Ameiic^iu  Entomologist,  ii,  172,  we  find  the  f()llo^^ing  interest- 
ing stiitemeut : 

We  learn  fix>ui  a  reci^nt  number  of  Scientilir  Opinion  that,  at  a  late  nuvting  of  the 
]<(»ndon  Kutonioloirical  Society,  Mr.  .f<Mincr  W^-ir  exliibitrd  spejinirns  of  our  cotton 
holl-worni  luoth  {llvHuthiH  armigvra,  llliliu.)  wliirh  were  l»r<'<l  fiHun  Inrvjie  whi<'h  fed 
(»n  tlu^  fruit  of  tho  tomato.  As  we  have  uhrudy  nIiowu  ^Airu'rican  KntomologLst,  i, 
p|».  )iViy  213),  this  »ame  species  attacks  our  corn,  ^nd  dov.-j  gi-eal  damaj;i)  to  our  toma- 
rue«  by  eating  into  the  fruit ;  and  the  fact  of  its  being  bred  from  tlie  tomato  in  Eug- 
land,  where  mis  fruit  is  with  difficulty  grown,  is  iilteresting  and  suggestive. 
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But  the  tomato-TTonn  is  not  confined  to  the  finiit,  as  is  shown  by  the 
fact  that  several  specimens  were  recently  sent  to  the  department  by 
Professor  Willet  with  the  remark  that  they  were  found  boring  into  the 
terminal  shoots  of  tomato  plants  at  Macon,  Ga.,  early  in  September. 

Another  common  ganlen  vegetable  that  is  also  injured  by  tlie  boll- 
worm  is  the  garden  pea.  This  was  observe<l  by  ]\Ir.  Trelease  in  Ala- 
bama. A  boll-worm  would  bore  a  hole  into  the  pod  and  devour  its 
whole  contents  before  leaving  it  for  another. 

Of  allied  plants,  the  boll-worm  has  been  observed  to  eat  the  ehict-pea 
(Cicer  arietinum)  in  Europe,  the  common  cow-pea  of  the  South,  and  the 
common  string-bean  (Pkaseoltis  vulgaru)^  and  Erythrina  herhacea^  a  le- 
guminous plant  common  in  the  South.  M.  J.  Fallen  (Iiisectologie  Agri- 
oolej  1869,  p.  205)  records  Hellothis  as  feeding  upon  the  chick-pea.  He 
found  the  young  worms  to  feed  upon  the  leaves  and  the  large  ones  to 
bore  into  the  p^.  With  the  cow-pea,  upon  which  IMr.  Trelease  found 
it  feeding  very  abundantly,  and  in  which  the  pod  is  more  flesh}'  and  the 
pease  separated  by  fleshy  partitions,  it  often  pursues  a  diflercnt  course 
from  that  which  it  takes  with  tlie  common  garden  pea;  it  often  bores 
into  one  chamber  of  the  pod,  eats  the  seed  in  it,  and  then,  instead  of 
cutting  through  the  partition  to  reach  the  next,  bores  another  hole  IVom 
the  outside.  The  same  observation  precisely  wtis  made  concerning  their 
habits  when  feeding  upon  Erythrina.  As  to  the  string-beans.  Professor 
Biley  records  that  it  was  found  eating  them  around  Kirkwood,  Mo.,  by 
Miss  Mary  Murtfeldt. 

This  department  has  also  received  specimens  of  the  boll-worm  from 
D.  Landreth  &  Sons,  of  Philadelphia,  as  quite  seriously  infesting  fields 
of  Lima  beans. 

The  pods  sent  were  each  pierced  by  one  hole  of  an  eighth  of  an  inch 
or  more  in  diameter,  and  the  contents  in  every  case  had  been  destroyed. 

Of  other  useftil  plants  which  the  boll-worm  occasionally  feeds  upon 
we  would  mention  pumpkins  {Cuourhita  pepo)  as  recorded  by  Mr  Glover 
in  the  Department  of  Agriculture  Eeport  for  1870,  p.  84,  and  red  \\e\t' 
pers  (Cap6tcww  flnwwww),  as  reconlcd  by  G.  H.  French  in  the  Seventh 
Eeport  of  the  State  Entomologist,  of  Illinois,  p.  102.  Mr.  Glover  also 
states  that  "  a  young  boll-worm  was  found  in  the  corolla  of  the  flower 
of  a  squash,  devouring  the  pistil  and  stamens." 

Mr.  French  also  records  the  fact  of  finding  what  he  consideiwl  to  be 
the  boll-worm  in  the  pods  of  Hibiscus  gmndiJlortiSy  the  large  flowered 
rose  mallow. 

Mrs,  Treat  discovered,  in  the  course  of  her  observations  upon  Helio- 
thiSy  that  many  individuals  of  the  first  brood  ate  into  the  stems  «f  the 
garden  flower  knoi\Ti  as  Oladiolus,  and  not  only  into  the  stems  but  into 
the  flower  buds  also. 

As  regards  its  European  food-plants.  Professor  Eiley  quotes  from  M. 
Cli.  Gourean's  Insectes  Xuisibles^  Second  Supplement  fSOo,  j).  132,  to  the 
efl'ect  that  it  not  oiUy  infests  the  ears  of  Indian  corn,  but  devours  also 
the  heads  of  Jiewp  and  the  leaves  of  tobacco  and  of  lucerne  [Mcdivugo 
sail  r  a). 

And  now  let  us  turn  to  the  consideration  of  the  bo]l-w<n'm  on  cotton. 

THE  EfJG. 

The  'liix  <>r  tlie  1m>11  worm  (Phite  XV\,  lig.  5,)  moth  diners  in  form 
from  tluit  of  tlie  cotton-worm  moth,  as  shown  in  the  nccomj>unying 
figure,  by  its  much  greater  diameter  through  from  top  to  bottom,  look- 
ing, as  one  author  aptly  expresses  it,  "  as  though  molded  in  a  tea-cup, 
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^i^liile  the  cotton- worm  egg  was  molded  in  the  saucer."  The  two  diam- 
eters of  tlie  ogg  are  nearly  e(|nal  and  are  about  the  same  as  tlio  greatest 
diameter  of  the  egg  of  Aletia,  In  color  also  it  differs  from  the  egg  of 
Aletia^the  latter  being  of  a  delicate  green,  scarcely  distinguishable  from 
the  leaf,  while  the  former  is  nearly  white  and  easily  detected  uj>on  the 
l>laut.  A  noticeable  feature  of  many  of  these  eggs  is  an  irregular  re<l- 
dish-brown  band  near  their  summits,  which  gradually  disapi>ears  with 
the  development  of  the  embryo.  The  sculpturing  of  the  egg  is  almost 
identical  with  that  of  the  cotton-worra  moth.  The  number  of  eggs  laid 
by  the  female  Heliotlm  must  appi-oximate  pretty  closely  to  that  laid  by 
the  female  Aletia.  According  to  Mr.  Glover,  a  single  female  bolbworm 
moth  dissected  by  Dr.  John  Gamble,  contained  upwards  of  500  eggs. 
From  their  greater  thickness,  this  number  of  eggs  would  necessarUy 
take  up  more  room  than  the  same  number  of  AletUi  eggs,  and  hence  we 
And  that  the  female  Heliothis  is  more  robust  than  the  Aletia. 

From  all  accounts,  the  favorite  ovii>ositing  time  is  at  or  shortly  after 
twilight,  when  the  moths  are  flying  in  great  numbers.  Concerning  the 
place  of  deposit  of  the  eggs,  however,  published  accounts  have  differed. 
Mr.  Glover  says : 

The  effg  is  gcneraUy  deposited  singly  on  the  outside  of  the  involncel  or  outer  calyx 
of  the  ilower  or  young  Loll,  where  it  ailhcres  by  means  of  a  pfuraniy  substance  which 
BniTOUudB  the  ojjg  when  iirst  laid,  aud  which  hardens  by  exposure  to  the  atmosphere. 
It  ha^  been  ropeat<;dly  stated  by  planters  that  the  e^g  was  deposited  on  the  stem,  aud 
that  the  young  Bt«m  forms  tlui  tirst  food  of  tlie  newly-hatched  caterpillar;  but  after  a 
careful  examination  of  several  hundred  steins  I  found  only  one  <»gg  placed  in  this  situ- 
ation, and  that,  tVom  the  fact  of  its  being  laid  ou  its  side  instead  ot  the  base,  had  evi- 
dently been  misplaced. 

Professor  Riley,  in  his  Third  Missouri  Eutomological  Report  follows 
3Ir.  Glover  quite  exactly,  saying :  ''  It  is  usually  deposited  singly  on  the 
outside  of  the  involucre  or  outer  calyx  or  young  boll.^' 

Observations  made  during  the  past  two  years  would  seem  to  disprove 
this  statement  of  Mr.  Glovor  i^retty  effectually.  I  found  it  to  be  the 
exception  that  the  eggs  are  laid  upon  the  invoUicre.  Although  I  have 
found  them  upon  all  parts  of  the  i)lant,  the  majority  of  them  seem  to  be 
deposited  upon  the  lower  surface  of  the  leaves,  as  is  the  case  with  the 
cotton-worm  eggs,  I  made  a  careful  search  of  many  plants  while  in  the 
cotton  fields  of  Alabama,  and  the  following  note  will  serve  to  indicate 
the  usual  distribution  of  the  egiis:  **Ou  one  i)lant  I  found  eleven  eggs 
which  were  distributed  in  the  Ibllowing  manner:  one  on  the  involucre, 
two  on  the  stalks,  and  eight  on  the  leaves."  Mr.  Trelease  states  in  his 
report  that  he  found  them  upon  the  petioles  and  both  surfaces  of  the 
leaves,  and  ui)on  the  outer  surface  of  the  involucre. 

The  duration  of  the  egg  state  varies  with  the  season  of  the  year,  much 
as  it  does  with  the  egg  of  the  cotton-moth.  We  have  no  data  as  to  the 
actual  length  of  time  between  the  laying  of  the  egg  aud  the  time  of 
hatching,  but  it  probably  approximates  ioAlci'm  in  this  respect,  although 
the  time  may  be  somewhat  longer. 

THE   LARVA. 

As  Just  stated,  we  have  diR]>roved  the  old  idea  that  by  far  the  majjority 
of  the  eggs  are  laid  ni)on  calyx  and  involucre,  and  it  <'onseqnentiy  fol- 
lows that  the  received  opinions  as  to  the  nfvwiy-liatched  worm  boring 
immediately  into  the  boll  or  tlower  bud  mnst  also  be  thi-own  aside.  The 
worm  after  gnawing  through  its  egg  shell  makes  its  first  meal  upon  the 
part  of  the  plant  upon  which  the  egg  wa^  laid^  be  it  leaf,  stem,  or  iuvo- 
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lucre.  Should  it  be  laid  upon  the  leaf,  as  is  usually  the  case,  it  may  be 
three  days  before  the  worm  reaches  the  boll.  Should  it  be  laid  upon  the 
involucre,  the  young  worm  bores  into  the  boll  at  an  earlier  date.  As  a 
nde,  we  may  safely  say  that  where  the  egg  is  laid  upon  the  involucre 
the  worm  pierces  through  within  twenty -four  hours  after  hatching. 

The  newly -hatched  boll-worm  walks  like  a  geometrid  larva  or  looper, 
"  a  measuring  worm,''  as  it  is  often  called.  This  is  easily  explained  by 
the  fact  that,  while  in  the  full-grown  worm  the  abdominal  legs  or  pro- 
legs  are  all  nearly  equal  in  length,  in  the  newly-hatched  worm  the  second 
pair  is  slightly  shorter  than  the  third,  and  the  first  pair  is  shorter  and 
slenderer  than  the  second,  a  state  of  things  approaching  that  in  the  fuU- 
grown  cotton-worm,  though  the  difference  in  size  in  the  former  case  is 
not  nearly  so  marked  as  in  the  latter.  This  method  of  walking  is  lost 
with  the  first  or  second  molt.  There  is  nothing  remarkably  character- 
istic about  these  young  larvae.  They  seem  to  be  somewhat  thicker  in 
proportion  to  their  length  than  the  young  cotton-worms,  and  they  have 
not  so  delicate  and  transparent  an  appearance.  Their  heads  are  black, 
and  their  bodies  seem  already  to  have  begun  to  vary  in  color.  The  body 
above  is  furnished  with  sparse,  stiff  hairs,  each  arising  from  a  tubercle, 
I  have  often  watched  the  newly-hatched  boll-worms  while  in  the  cotton 
fields.  AVhen  hatched  from  an  egg  which  had  been  deposited  upon  a 
leaf,  they  invariably  made  their  first  meal  on  the  substance  of  the  leaf, 
and  then  wandered  about  for  a  longer  or  shorter  space  of  time,  evidently 
seeking  a  boll  or  flower-bud.  It  was  always  interesting  to  watch  this 
seemingly  aimless  search,  the  young  worm  crawling  first  down  the  leaf 
stem  and  then  biick,  then  dropjnng  a  few  iuches  by  a  silken  thread,  and 
then  painfidly  working  its  way  back  again,  until  at  last  it  found  the 
object  of  its  search,  or  fell  to  the  ground,  where  it  was  destroyed  by 
ants. 

We  may  safely  say,  then,  that  the  young  larvae  feed  for  a  longer  or 
shorter  space  of  time  upon  the  part  of  the  plant  on  which  they  are  born, 
but  usually  migrate  sooner  or  later  to  flower- biul  or  boll.  That  the  worm 
may  occasionally  attain  full  growth,  having  fed  upon  the  leaves  alone, 
is  suggested  by  the  fact  that  iVlr.  Trelease,  on  May  30,  found  a  partly 
grown  boll-worm  feeding  upon  the  leaves  of  cotton.  At  this  time  the 
forms  were  very  few  and  very  small.  Comi)aratively  early  in  the  sea- 
son, when  feeding  upon  buds  or  small  bolls,  a  single  worm  often  does  a 
great  amount  of  damage,  proceeding  from  bud  to  bud  or  from  boll  to 
boll. 

The  destruction  of  the  essential  parts  of  the  flower  before  the  boll 
proper  is  formed,  is  sometimes  as  great  a  source  of  loss  as  the  destruc- 
tion of  the  maturing  bolls. 

It  is  quite  a  common  sight  to  see  large  worms  in  the  flower,  as  also 
the  younger  individuals,  the  latter,  however,  usually  having  penetrate<l 
the  bud  and  forced  the  premature  blossom. 

As  the  boll-worms  inci-ease  in  size,  a  most  wonderful  diversity  of  color 
and  marking  becomes  apparent.  In  color,  difterent  individuals  will  vary 
fiom  a  brilliant  green  to  a  deep  pink  or  a  dark  brown,  exhibiting  almost 
every  conceivable  intermediate  stage,  and  from  an  immaculate,  unstriped 
specimen  to  one  with  regular  spots  and  many  stripes.  The  green  worms 
are  more  common  than  those^of  any  otlier  color;  but  those  of  varying 
siijules  of  pink  or  brown  are  so  abundant  as  t^)  make  it  inqHKssible  to  fix 
upon  a  type.  Ii^arly  in  the  s<'ason  (as  will  Ik*  hereal'ter  shown)  the  pre- 
vailing culoi*  is  green.  A  cuuimon  variety  is  light  green  in  color.  Kun- 
ning  from  the  first  ring  back  of  the  head  to  the  posterior  end  of  the 
body  on  each  side  is  a  broad  whitish  line;  just  above  is  a  broad  dusky 
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line;  down  the  center  of  the  back  is  another  dusky  line,  or  stiipe,  h8  it 
should  preferably  be  called;  this  dorsal  stripe  has  a  narrow  white  line 
down  its  center,  and  it  is  bordered  on  each  side  by  a  nariow  white  line. 
Bet^veen  the  dusky  dorsal  and  latei^al  stripes  run  four  or  five  very  faint, 
wavy,  longitudinal,  white  lines,  so  taint  as  not  to  interfere  with  the  geu- 
erarcolorof  the  body.  Each  body-ring  has  eight  black  spots,  which, 
upon  being  exannued  with  a  lens,  are  seen  to  be  tubercles,  each  with  a 
stiff  hair  upon  its  tip.  These  spots  are  arranged  in  two  transverse  rows  of 
tour,  the  spots  in  the  front  row  being  slightly  closer  together  than  those 
in  the  back  row;  the  outer  si)ot  of  the  back  row  is  small  and  placed 
nearer  the  front  row. 

Of  these  features  the  most  constant  seems  to  be  the  w^hitish  stripe  on 
each  side.  When  the  boU-womi  is  brown  these  stripes  assume  a  yellow- 
ish hue.  They  are  shown  in  all  illustrations  of  tlie  boll-worm  yet  pub- 
lished, and  are  present  in  all  specimens  in  the  de])artment  collection. 
Another  pretty  constant  feature  is  the  relative  position  of  the  tubercles 
just  described.  They  are  not  always  of  a  contrasting  color  to  the  rest 
of  the  back,  and  hence  cannot  always  be  spoken  of  as  spots.  When 
they  are  not  discernible  as  spots,  however,  an  examination  with  the  lens 
shows  them  still  present  as  tubercles,  each  surmounted  by  a  hair.  This 
point  affords  apparently  a  goo<l  and  reliable  means  of  distinguishing  the 
young  boll-wonn  from  the  young  cotton-worm,  which  otherwise  might 
prove  a  matter  of  difiSculty  during  the  earlier  stages  and  in  the  early 
part  of  the  year,  before  black  cotton-worms  are  to  be  found.  In  the 
cotton- worm  the  two  middle  spots  of  each  of  the  two  rows  of  four  are  of 
the  same  distance  apart,  so  as  to  form  the  four  comers  of  a  rectangle. 
In  the  boll  worm,  however,  the  two  middle  spots  of  the  hind  row  are 
more  widely  separated  than  the  coiTesponding  spots  of  the  front  row. 
This  distinction  may  be  recognized  at  a  glance  when  the  eye  has  become 
accustomed  to  it.  The  dusky  dorsal  stripe  is  often  wanting,  as  also  are 
the  dusky  lateral  stripes,  and,  as  just  stated,  the  spots  are  often  indis- 
cernible. 

Mrs.  Treat  seems  to  have  noticed  a  uniformity  of  color  as  between 
individuals  of  the  same  brood,  and  a  diversity  as  between  those  of  dif- 
ferent broods.    She  says : 

I  did  not  think  that  this  greea  larva  that  eatn  iuto  the  peu^  and  stalks  of  corn,  be- 
fore the  latter  are  half  crown,  was,  as  you  inform  me,  this  same  striped  boU-worm 
that  eata  into  the  ears  of  com.    *    *    * 

Such  uniformity  depending  upon  brood,  or  diversity  from  diversity 
of  brood  or  food-plant,  can  by  no  means  be  laid  down  as  a  rule.  The 
early  brood,  however,  seems  to  consist  almost  entirely  of  green  individ- 
uals, and  those  feeding  upon  other  plants  than  corn  and  cotton  are  more 
usually  green  also.  The  pink  indi\iduals  are  more  common  upon  cotton 
and  the  roasting-ears  of  corn.  As  Mrs.  Treat  has  stated,  a  green  worm 
may  turn  brownish  after  the  later  molts,  but  ^a//-grown  brown  wonns 
are  very  abundant  in  the  bolls  of  cotton.  In  this  connection,  Mr.  Glover 
states: 

These  variations  of  color  are  not  easily  accounted  for,  as  several  caterpillars  changed 
color  without  any  apparent  cause,  being  fed  upon  the  same  food  and  in  the  same  box 
with  others.  Several  planters  assert  that  in  the  earlier  part  of  the  season,  the  gieeu 
worms  are  found  in  the  grei^test  number,  while  the  dark  brown  varieties  are  seeu 
later  in  the  autumn,  as  we  know  is  also  the  case  with  the  caterpillars  of  the  cotton- 
worm. 

We  have  .shown  elsewhere  that  the  larva  of  Heliothis  has  one  redeeming 
character  in  its  occasional  cannibalistic  and  predaceous  tarn  of  miml. 
Boll- worms,  when  in  coiitinement,  have  the  habit,  in  common  with  other 
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lepidopterous  larvae,  of  devouring  oue  another.  All  tbrougli  the  past 
summer  larvae  were  being  sent  to  the  department  from  the  South,  but 
whenever  several  boll-worms  were  mailed  in  the  same  box,  one  only 
would  reach  us  alive,  all  the  others  having  been  destroyed.  This  was 
the  case  even  when  the  box  was  filled  with  cotton  leaves  and  bolls  or 
corn  leaves.  It  might,  however,  be  said  that  the  food  dried  up  on  the 
journey,  and  that  hence  they  were  driven  to  destroy  one  another;  but 
the  fact  is  that  even  when  confined  in  breeding  cages,  where  fresh  food 
was  always  at  hand  and  where  the  conditions  were  made  as  natural  ns 
possible,  they  seemed  as  hungry  as  ever  for  their  companions,  and  it 
was  impossible  to  rear  more  than  one  in  the  same  box  or  cage. 

Still  more  conclusive,  however,  and  of  extreme  interest,  is  the  fact 
that  Mr.  Trelease  actually  saw,  ui)on  several  occasions,  on  the  plant 
and  undisturbed,  large  boll-worms  catch  smaller  ones,  which  they  de- 
voured "hoof  and  hide,''  or  simply  pierced  the  skin  with  their  mandi- 
bles so  that  the  juice  could  be  sucked,  the  refuse  being  dropped. 

In  addition  to  this  we  have  the  fact  fully  established  during  the  past 
season  that  the  boll-worm,  in  a  state  of  nature,  i^reys  more  or  less  fre- 
quently upon  the  chrysalis  of  the  cotton-worm. 

In  the  specimens  sent  to  the  department,  the  full-grown  boll-worm 
was  found  entirely  within  the  folded  leaf  and  the  hind  end  of  the  body 
of  the  chrysalis  was  eaten  into. 

Judging  from  the  data  at  hand,  the  duration  of  the  larva  state  of 
MeliothiSy  or,  in  other  words,  the  icorm  state,  seems  to  vary  from  eighteen 
to  twenty -four  days  in  the  cotton-belt,  depending  much  upon  the  climate, 
the  state  of  the  weather,  and  the  food  plant.  When  full-grown  it  trans- 
forms to  a  chrysalis,  with  very  difl'erent  i)reliminaries  from  those  which 
prepare  the  cotton-worm  for  pupation. 

THE  CHRYSALIS. 

Almost  all  of  the  statements  regarding  the  pupation  of  the  boll- worm 
have  been  to  the  effect  that  the  full-grown  worm  descends  into  tJie 
ground  to  the  depth  of  several  inches,  and  there  forms  itself  an  oval 
cocoon  of  gravel  and  earth,  cemented  together  by  its  gummy  silk. 

Prof.  G.  H.  French,  of  Illinois,  has  studied  the  chrysalis  of  Heliothh 
carefully  of  late,  and  sums  up  his  observations  as  follows :  ♦ 

In  digging  for  the  chrysalis  around  the  corn-hills,  I  fonnd  that  instead  of  their  oc- 
cupying an  oval  earthen  cocoon,  as  has  usually  heen  written  of  them,  and  as  they 
apparently  do  in  the  breeding  box,  they  were  down  In  the  cround  from  five  to  six 
inches  below  the  surface,  in  a  hole  about  a  third  of  an  inch  in  diameter,  reaching  from 
the  chrysalis  to  the  top  of  the  ground,  where  it  was  covered  with  a  thin  film  of  dirt 
from  an  eighth  to  a  quarter  of  an  inch  thick.  This  hole  wa6  larger  at  the  bottom  than 
at  the  top,  apparently  so  as  to  give  full  motion  to  the  chrysalis,  and  usuaUy  bent  in 
its  course,  so  the  lower  part  would  have  an  inclination  of  perhaps  forty-five  degrees. 
At  the  bottom  would  be  foimd  the  chrysaUs,  the  small  end  downwanl  and  the  head 
upward.  In  one  case  I  found  the  hole  so  bent  that  thi)  chrysaUs  occupied  a  horizontal 
position.  The  hole  was  smooth  inside,  and  was,  i>erhaps,  made  so  by  cementing  the 
earth  together,  but  of  that  I  could  not  teU,  for  tne  whole  ground  was  moist,  though 
dry  enough  to  be  firm. 

In  reference  to  these  observations  of  Professor  French,  Mr.  Trelease 
says,  in  a  recent  letter: 

In  deep  breeding-jars,  with  four  or  five  inches  of  loose  soil,  I  found  that  the  larvae 
of  Helioikis  went  soA'cral  inches  from  the  surface  before  forming  their  cocoon,  but  did 
not  notice  a  passage  leading  down.  As  I  did  not  notice  very  closely,  such  a  tube  may 
have  been  there,  but  I  think  if  so  I  should  have  seen  sorao  trace  of  it.  In  all  cases 
there  was  a  thin  film  of  silk.  In  the  field  I  saw  numbers  plowed  up,  but  did  not  dig 
for  any  with  care.  Of  course  the  plowing  would  have  destroyed  such  a  tube,  but  X 
sometimes  found  the  silk  about  the  pupa,  though  always  more  or  less  torn. 

•Seventh  Beport  of  the  State  Entomologist  of  Illinois,  1877,  p.  105, 
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The  rearin<r  of  boll-worms  at  the  departipeut  would  seem  to  show  that 
in  loose,  friable  earth  the  ])assiij;c  made  by  the  worms  in  their  deseeiit 
becomes  obliterated  by  the  falling  tof?ether  of  the  earth  behimlthem; 
but  it  seems  ])robiible  that,  in  eompact  soil,  any  larva  entering  the 
ground  would  leave  a  round  passage  behind  it.  A  thin  film  of  silk  has 
always  beeu  noticed  lining  the  cell  in  which  the  chrysalis  is  found. 

In  addition  to  the  ])romhuMit  distinguishing  point  that  the  chrysalis 
o^  Alctia  is  invariably  found  only  above  ground,  and  is  normally  found 
in  rolled  leaf  and  slight  cocoon,  while  the  chrysalis  of  Heliothis  is  in- 
variably Ibund  only  below  tlio  surface  of  the  ground,  normally  in  a 
smooth  shell,  lined  with  a  thin  film  of  silk,  it  may  be  well  to  mention 
the  characteristic  points  which  distinguish  the  chrysalides  themselves. 

The  pupa  of  Heliothis  is  reddish  or  light  brown,  and  poHshed,  and  the 
pupa  of  Aletia  dark  brown,  sometimes  almost  olack,  with  the  lower 
margin  of  the  abdominal  rings,  4  to  G,  of  a  reddish-yellow  or  safcon 
color;  it  is  not  polished,  but  has  a  greasy  appearance.  The  pupa  of 
Heliothis  is  rather  stout,  and  the  last  segment  is  rounded  and  furnished 
with  two  slender,  straight  spines  (Plate  XVI,  fig  6).  The  pupa  of  Aletiay 
contrary  to  t-his,  is  quite  slender,  especially  the  abdomen ;  the  last  seg- 
ment is  not  rounded,  and  its  tip  is  prolonged  into  a  tail-like  appendage, 
which  bears  at  the  tip  4  spines,  the  ends  of  which  are  curved  so  as  to 
form  a  loop ;  four  similar  spines  are  placed  transversely  in  a  row,  a  little 
in  front  of  the  terminal  4  hooks ;  this  makes  eight  spines  for  Aletia  and 
only  two  for  Helioihis;  the  stigmata  or  breathing-holes  are  rather  con- 
spicuous on  the  pupa  of  Heliothis,  and  scarcely  noticeable  on  the  pupae 
of  Aletia. 

We  insert  a  detailed  description  of  the  chr}  salis  of  the  boll- worm  for 
the  benefit  of  those  interested : 

Heliothis  ai-migera. — Pupa:  Length,  f  to  -{b  of  »i"  ii^^h ;  color,  reddiBh  Lrown,  darker 
towards  the  head;  polished.  The  foHowing  particulars  will  ho  noticed  when  exam- 
ined under  the  microscope :  the  head,  which  narrows  in  the  region  ot*  the  maxillae  to  a 
rounded,  somewhat  elevated  ridge,  is  covered  with  minute  and  rather  indistinct 
granulations,  and  has  ut^ar  the  front  a  few  shallow,  transverse,  impressed  lines,  which, 
nowever,  do  not  entirely  cross  from  one  side  to  the  other;  there  are  also  a  few  irregu- 
lar impressions  on  the  head  hchind  the  eye,  and  ahout  midway  between  the  posterior 
an^le  of  the  eye  and  the  posterior  margin  of  tho  head  is  an  impressed  puncture  from 
which  a  very  short  stiff  hair  arises,  and  another  shallow  impression  somewhat  in  the 
shape  of  a  V  may  be  found  at  the  middle  jzear  the  posterior  margin;  the  sculpture  of 
the  thoracic  segments  is  somewhat  ditferent  from  that  of  the  head ;  the  whole  surfaco 
is  closely  and  very  finely  faceted,  and  quite  a  number  of  irregular,  shallow,  impressed 
transverse  lines  run  over  the  Avhole  surface ;  the  3d  ring  is  very  much  wrinkled ;  the 
surface  of  the  abdominal  rings  is  similarly  sculptured;  ?he  front  margin  of  rings,  4-7, 
is  coarsely  punctured ;  the  4th  has  only  few  of  these  punctures,  but  on  the  other  three 
rings  they  are  quite  numerous  around' the  whole  margin;  the  front  portion  of  these 
punctures  is  deep,  and  they  run  out  posteriorly  move  or  less  into  .a  shallow,  channel- 
like  impression ;  the  posterior  margin  is  covered  quite  regularly  with  slightly  elevated, 
dark  brown  granules  of  ditt'orent  forms;  some  are  square,  othei-s  live,  and  others 
Hix  sided;  the  other  rings,  except  the  last^  have  nothing  peculiar  in  their  structure; 
the  last  segment  is  bluntly  rounded,  and  turnished  at  tlie  ends  with  two  quite  long, 
black,  slender  spines,  which  at  their  apical  third  are  whitish,  faintly  bent  upwards, 
■with  their  tips  sometimes  slightly  twisted  and  directed  downward;  ventrally,  this 
ring  and  the  one  before  it  have  each  a  short,  longitudinal  impressed  line ;  tlio  cir- 
cumference of  the  stigmata  is  elevated,  dark  brown,  with  the  center  of  a  randy  color 
and  spongy  texture ;  the  cases  of  the  wings,  legs,  and  anteinia)  are  covered  with 
ahaUow  facets. 

'illE  MOTH. 

After  the  fi^irc  of  the  moth  on  Plate  V'lII,  an  additional  extended 
description  will  be  unnecessary.  It  is  a  very  variable  species,  and  it 
is  owing  to  this  fa<;t  that  American  specimens  were  so  long  consid- 
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ered  to  form  a  si>ccie8  distinct  from  the  European.  In  size  the  varia- 
tion in  not  jfrciit,  the  smaller  indiv  iduals  having  au  expanse  of  wing  of 
an  inch  and  thre^^eighths,  and  the  larger  bnes  expanding  an  inch  and 
three-quarters.  The  general  color  of  the  body  and  upi>er  wings  varies 
from  a  light  gray  tinged  with  olive  green  to  a  rich  yellow  gray,  almost 
tnwny.  In  some  specimens  the  markings  of  the  fore  wings  are  almost 
oblitci-ated,  and  in  others  they  appear  with  groat  distinctness.  On  the 
hind  wings  tliere  is  much  variation  in  the  size  of  the  light  spot  within 
the  dark  band :  in  some  specimens  it  is  not  discernible,  and  in  others  its 
length  equals  naif  the  breadth  of  the  wing.  The  width  of  the  b^k 
band  of  the  posterior  wings  also  varies  gi-eatly.  The  motli  is  so  very 
different  from  Aletia  that  even  a  hasty  glance  at  the  plates  will  enable 
the  idanter  to  distinguish  them.  The  most  prominent  distinguishing 
feature,  and  one  that  can  be  recognized  at  a  glance,  is  the  broad  black 
band  on  the  hind  wings  of  the  boll- worm  moths.  When  at  rest  the  lat- 
ter does  not  tightly  close  its  wings  roof  shaped  over  its  back,  as  does 
the  cotton-worm  moth,  but  holds  them  slightly  open,  so  that  the  black 
band  is  plainly  seen. 

The  moths  begin  to  tiy  shortly  after  sundown.  During  the  day,  when 
disturbed,  they  iiy  out  with  the'  quick  darting  motion  peculiar  to  most 
noctuids  under  such  circumstances — a  flight  almost  ))recisely  like  that 
of  the  cotton-moth.  At  night,  however,  their  flight  is  freer  and  more 
sustained.  As  has  been  noted  of  the  adult  Aletiaj  these  moths  feed  at 
night  ui)on  the  nectar  secreted  by  the  glands  of  the  cotton-plant,  the 
cowpea,  the  greater  cofifee-weed,  and  probably  upon  others.  Thefr 
methods  of  feeding  are  almost  precisely  like  those  of  the  cotton-moth, 
the  antennae  being  kept  in  constant  vibration.  They  also^  upon  occa- 
sion, hover  before  a  gland,  stemlying  themselves  by  their  fore  legs. 
When  at  rest  and  sucking  iie^»tar,  they  do  uot  fold  the  wings  likeAletiay 
but  keep  them  slightly  raised  and  partly  open.  We  have  not  heard  of 
this  moth  being  found  to  fe^d  upon  fruit  iii>  uiJctla  doe,s,  though  it  is 
jnobable  that  this  may  occur,  as  the  tii)  of  the  proboscis  is  spiued  in  a 
eoinewhat  similar  manner. 

TIIK  K UMBER  OF   BROODS. 

Tiie  chrysalis  ol*  tlie  boll-worm  usually  gives  forth  the  perfect  moth  in 
early  May  in  the  more  southern  portioils  of  the  cotton-belt.  The  eggs 
of  these  lirst  moths  are  for  the  most  part  laid  on  the  leaves  of  corn, 
though  oecansionally  <me  is  deposited  upon  the  just-appearing  cotton 
plant,  and  others  are  laid  u]>on  the  other  food-plants  to  be  found.  By 
far  the  majority  are  laid  upon  the  corn  leaves;  and  it  is  a  I'are  occur- 
rence to  find  a  boll-wonn  upon  cott-on  in  the  months  of  3Iay  and  June. 
The  individuals  of  this  lirst  bnxKl  of  JJeihfhis  u[>on  corn  are  called,  in 
many  parts  of  tlie  fc>outh,  "  terminal  bud  worms,"  the  reason  for  which 
will'shortly  be  shmvu. 

The  newly  hatched  liu^vae  begin  feecHng  at  once  ujion  tJie  corn  leaves 
upon  which  they  were  born,  and  gnaw  matiy  small  iiregnlar  holes 
through  them,  giving  them  the  appearance  of  having  tK*en  riddled  by  a 
charge  of  small  shot.  Uiw)n  these  external  leaves  of  corn  they  may  be 
found  for  some  time,  specimens  upwards  of  half  of  an  inch  in  length 
having  been  collected  May  21.  As  they  inci*ease  in  size  they  i)rogress 
<lownward  int^  the  closely  folded  leaf,  and  sooner  or  later  re4ich  the 
tender  terminal  Iciives  or  bud,  where  they  do  a  very  destructive  work. 

The  plants  thus  infested  may  l)e  re^ulily  recognized  by  tbe  riddled  ap- 
j)earance  of  the  larger  leaver.    When  such  a  stalk  is  found,  if  the  lea^ves, 
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bepiniing  with  the  out^^nnost,  l>o  strip)>c(l  oft*  nearly  to  tbe  bases  of  their 
sheaths,  a  quantity  of  brown,  dry  ex<*rouient  Mill  l>e  found,  in<reas!nj; 
in  (T|uantity  a^s  the  center  of  the  pUmt  i«  approaehed,  until  at  last  the 
usually  pale  gri^m  worm  is  nniche* I,  either  within  tbe  sheath  of  a  leaf 
or  in  a  eavity  eaten  into  tin*  closely  rolled  termhial  leaves.  When  full 
grown,  it  giiaws  a  circular  hole  through  the  leaves  directly  outwards 
from  tlie  point  where  it  has  been  feeding  and  falls  to  the  ground,  whem 
it  transforms  to  a  chrysalis,  as  before  described. 

It  is  ditticult  to  e>stiiuati^  the  usual  amount  of  damage  done  by  the 
first  brood,  as  it  differs  so  much  in  lUfferent  lot*alitie^.  It  seems,  how- 
ever, never  to  be  alarmingly  gix^at,  on  account  of  the  comparatively 
small  numbers.  Observations  on  a  small  si^nle  in  Alabama  showed 
abont  one  plant  in  forty  to  be  infested  by  them. 

A  seex)nd  brood,  makes  its  appeai'anc^i  in  Alabama  from  the  first  to 
tlie  middle  of  June.  The  eggs  are,  as  before,  for  the  most  part  laid  upon 
the  com  leaves.  Some  few  are  laid  ui>on  cotton — more,  usually,  than  is 
the  case  with  the  Urst  broo<L  Tlie  young  lar\  ae  feed  nixin  the  leaves  as 
before  and  upon  the  tassels.  As  they  ai)proach  full  growth  they  are 
found  within  the  young  ears,  feeding  upon  the  silk,  the  milky  kernels  as 
fast  as  they  appear,  and  upon  the  tender  cob.  Upon  it5achiug  full  size 
they  bore  through  the  shuck  and  fall  to  the  ground.  The  moths  of  this 
second  brood  may  be  seen  flying  in  considerable  numbers  in  the  early 
part  of  July. 

It  is  the  next,  the  third  brood  proper,  which  does  most  damage  to 
com.  This  is  called  the  "  com-worm,''  the  "eai'-worm,''  or  the  "tassel- 
worm.^  About  the  Ist  of  July  the  eggs  are  laid,  probably  near  the  end 
of  the  husk  of  com.  Very  few  eggs  are  laid  upon  cotton  growing  in  the 
same  field.  The  larvae  feed  upon  the  silk  and  tender  grains  near  the 
ends  of  the  ears,  destix)ying  many  ears  and  rendering  many  others 
unfit  for  use.  It  is  a  noticeable  fact  that,  while  the  individuals  of  the 
two  earlier  broods  have  for  the  most  part  varied  Uttle  in  color,  being 
chiefiy  of  a  pale  green,  this  third  bi-ood  consists  of  worms  of  the  various 
shades  of  green,  pink,  and  rose.  These  lai-vae  attain  full  growth  prob- 
ably in  the  shortest  tune  of  any  of  the  broods,  nnd  boring  tlirough  the 
husks  fall  to  the  giound  to  pupate  as  before. 

By  the  Ist  of  August  or  thereabouts,  when  the  time  for  a  fourth  brood 
has  arrived,  the  ears  of  corn  have  begun  to  harden,  while  cotton  bolls 
and  forms  are  very  plentiful.  Instinct  teaches  the  moths  of  the  third 
brood  to  lay  their  eggs  upon  cotton  instead  of  upon  com,  as  their  parents 
have  done.  We  have  mentioned  the  fact  that  a  few  worms  are  to  be 
found  upon  cotton  previous  to  this  time.  An  occasional  individual  will 
be  found  to  have  attained  his  growth  on  cotton  in  May,  before  a  flower- 
bud  has  api>eared,  and  which  has  evidently  fed  entu-ely  upon  cotton 
leaves. 

Mr.  G-.  W.  Hazard,  of  Rutledge,  Ala.,  makes  the  statement:  "Bud- 
worms  injure  the  cotton  while  very  young,  in  cool  wet  springs,  generally 
in  the  last  of  April  and  through  May." 

Mr.  Trelease  found  the  first  hirvae  eating  the  flower-buds  or  forms  as 
early  as  June  11 ;  but  very  few  w^ere  found  from  this  time  on  until  the 
appearance  of  the  fourth  brood  upon  cotton,  thus  demonstrating  plainly 
that  a  corn  diet  is  much  preferred  so  long  as  certain  tender  portions  can 
beobtained. 

The  habits  of  this  fourth  brood  have  already  been  given  in  the  gene- 
ral remarks  concerning  the  boll-worm  upon  cotton.  It  is  by  far  the 
most  destractive  brood.    About  the  Ist  of  September  the  moths  o£  tMs 
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brood  are  to  be  seen  in  great  niiml)ers  at  night  sncking  the  nectar  of 
cotton,  cassia,  and  cow-i)ea. 

The  fifth  brood  begins  early  in  September,  and  is  also  confined  to  cotton. 
In  all  but  the  most  southern  portions  of  tlie  cotton-belt  this  brood  ap- 
pears normally  to  be  the  last,  its  chrysalides  living  through  the  winter 
in  their  underground  cells.  With  an  exceptionally  fine  season  it  seems 
probable  that  there  may  be  another  brood,  but  upon  this  point  we  have, 
as  yet,  no  evidence. 

These  remarks  upon  the  number  of  broods  are  based  upon  observa- 
tions made  the  present  year  in  Central  xVlabama,  and  the  following  facts 
must  be  taken  into  consideration :  that  the  observations  were  limited 
geographically  to  a  single  point,  central,  it  is  true,  but  were  unconfirmed 
by  observations  from  other  points.  Moreover,  1870  was  by  no  means  a 
bad  worm  year.  From  opposite  extremes  of  the  cotton  belt  we  should 
expect  to  find  variation  in  opposing  directions  from  this  as  an  average. 
In  years  when  the  worms  were  very  numerous  we  should  expect  to  find 
the'm  infesting  cotton  at  a  period  earlier  than  that  which  we  have 
designated,  and  where  com  is  not  grown  in  the  vicinity,  they  probably 
feed  upon  cotton  from  the  first  appearance  of  the  flower-buds.  These 
points  will  account  for  the  fact  of  the  frequent  early  reports  of  the  rav- 
age of  the  boll-worm  in  cotton. 

The  same  difiiculty  also  arises  in  ascertaining  the  precise  number  of 
broods  of  the  boll-worm  that  was  found  with  the  cotton-worm.  Some 
moths  issuing  from  winter  quarters  later  than  others,  or  failing  so  soon 
to  find  a  suitable  place  of  deposit  for  their  eggs,  will  lay  their  eggs  later 
than  others.  Some  larvae,  moreover,  may,  by  surrounding  circumstan- 
ces, fail  to  develop  as  fast  as  others.  These  and  other  points  combined 
start  an  irregularity  of  the  broods,  the  tendency  of  which  is  to  contin- 
ually increase  rather  than  to  diminish,  until  in  the  later  generations 
upon  cotton  we  may  find  them  in  all  stages  at  once — eggs,  larvae  of  all 
sizes,  chrysalides,  and  moths.  The  number  and  relative  appearances  of 
the  broods  normally,  however,  we  believe  to  be  that  which  we  have  given. 

The  boU-worm  disappears  in  the  fall  before  the  cotton- worm  does. 
Mr.  G.  W.  Smith- Vaniz,  of  Canton,  Miss.,  gathered  eggs  from  one  of 
which  a  larva  hatched  August  30.  It  became  a  clirysalis  Sei)tember  22, 
and  passed  the  winter  in  this  state,  issuing  as  a  moth  May  14.  Another 
brood  of  the  cotton  caterpillars  was  reared  after  this  boll-worm  went 
into  winter  quarters. 

In  his  Third  Missouri  Entomological  Eeport,  p.  107,  Professor  Eiley 
makes  the  statement : 

Most  of  the  motlis  issue  in  the  fall  and  hibernate  as  such,  but  some  of  them  pass  the 
winter  in  tlie  chrysalis  state  and  do  not  issue  tiU  the  following  spring.  I  have  laiown 
them  to  is«ne,  in  this  latitude  (ik?^^  N.)j  afkr  the  1st  of  November,  when  no  frost  had 
previously  occurred. 

It  may  be  true  that  Jlcliothis  occasionally  hibernates  as  a  moth.  Xo 
instance  of  such  hibernation  has,  however,  come  under  our  notice,  nor 
do  we  find  any  other  statement  of  this  fact  than  this  of  Professor  Kiley's, 
just  quoted.  It  is  certain  that  the  insect  normally  hibernates  in  the 
chrysalis  state,  and  that  if  a  hiberuatiiig  moth  is  found  it  is  an  excep- 
tional occurrence. 

IMany  of  the  noctuidre  hibernate  as  moths,  and  some,  as,  for  instance, 
the  army-worm  of  the  north  {JlcUophila  mupvncta^  Ha  worth),  are  sup- 
posed to  winter  either  in  the  moth  or  chrysalis  state.  The  latter  point 
is  not  yet  definitely  settled,  however,  and  even  if  it  were  it  would  sim- 
ply create  a  i>rere(lent  not  necessarily  a  probability,  in  fiivor  of  a  dual 
hibernation  of  Hdiothis. 
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INFLUENCE  OF  WEATHER. 

It  seems  to  be  a  pretty  generally-settled  point  among  planterw,  so  far 
as  we  can  ascertain,  that  the  boll-worm  is  influenced  by  the  weather  in 
a  similar  manner  to  AUtia;  that  is  to  say,  that  they  flourish  best  in  wet 
seasons,  and  in  dry,  sunshiny  weather  do  least  damage.  The  testimony 
on  this  point  is  hardly  as  unanimous  as  with  the  eotton-worm,  but  it  is 
sufficiently  so  to  enable  us  with  justice  to  make  the  general  statement. 
Mr.  Trelease  says  in  this  connection: 

Like  the  cotton-catei-pi  liar,  the  boll-worm  is  more  abundant  in  wet  than  in  dry  places ; 
at  least  such  was  my  experience,  and  it  is  also  said  to  do  better  in  wet  than  in  dry 
seasons.  This  is  readily  explained  by  the  hostility  of  ant>s,  which  are  more  abnndant 
in  dry  than  in  wet  places,  and  in  fair  than  in  rainy  seasons. 

Early  in  June  several  half-grown  "bud-worms"  were  collected  on  Indian  com  and 
transferred  to  cotton>plant«  with  a  view  to  watching  their  actions.  Care  was  taken 
to  place  them  upon  plants  upon  which  there  were  no  ants.  Seating  myself  beside 
them,  I  awaited  developments.  At  first  they  evinced  no  desire  to  do  more  than  con- 
ceal feemselves  beneath  the  leaves  from  the  glare  of  the  sun.  But  it  was  not  long 
before  a  stray  ant  appeared  on  the  plant,  and,  finding  the  larva,  proceeded  to  run 
round  and  round  it,  biting  it  whenever  it  could. 

Soon,  however,  finding  that  unaided  it  could  do  little,  the  ant  left  the  plant,  and, 
after  watching  it  a  short  time,  I  lost  sight  of  it ;  but  in  a  few  minutes  it  returned 
accompanied  by  several  others  of  the  Bame  species.  In  a  little  while  the  worm  was 
80  worried  that  it  fell  from  the  plant,  and  was  soon  killed  and  carried  off  by  its  tor- 
mentors, which  followed  it  to  the  ground. 

Several  times  I  saw  this  repeated,  the  boll- worm  being  killed  in  each  case  within 
an  hour  after  the  time  when  they  were  placed  on  the  cotton.  Ants  were  also  seen  to 
kiU  these  larvae  upon  several  occasions,  and  once  or  twice  when  the  worms  had  not 
been  interfered  with  by  me. 

Mr.  Lyman,  in  Department  of  Agriculture  report  for  1866,  says  that 
many  eggs  of  the  boll-worm  moth  are  destroyed  by  ants. 

The  theory  of  the  ants  influencing  the  comparative  abundance  of 
worms  in  wet  and  dry  weather  is,  as  we  have  said  before,  an  extremely 
plausible  one  if  its  basis  be  correct  There  cannot  be  the  slightest  doubt 
but  that  ants  abound  upon  dry  soil  rather  than  upon  that  which  is 
moist,  and  in  dry,  sunshiny  weather  rather  than  in  rainy  weather;  nor 
can  there  be  the  slightest  doubt  but  that  many  species  destroy  both 
cotton  and  boll  worms.  Then  the  theory  will  hold  just  so  far  as  this 
destruction  goes— just  to  the  extent  that  the  ants  kill  the  worms.  The 
fact  that  there  is  a  slight  difference  of  opinion  as  to  the  influence  of  the 
weather  can  then  be  easily  explained  by  the  comparative  abundance  of 
ants  in  different  localities.  The  theory  does  not,  however,  entirely 
account  for  facts  as  observed,  but  will  have  to  be  taken  in  connection 
with  the  nectar-gland  theory,  and  also  with  the  facts  of  the  superior 
nourishing  power  of  a  tender  and  succulent  plant,  as  compared  with 
one  Avy  and  dwarfed  from  drought. 

BEMEDIES. 

NATURAL  REMEDIES. 

The  remarks  already  made  (see  page  305),  concerning  the  efiScacy  of 
insectivorous  birds  and  of  predaceous  insects  will  apply  equally  well 
here.  Strange  to  say,  but  one  parasite  upon  Heliothis  has  been  found. 
This  was  bred  from  a  chrysalis  received  September  15, 1879,  and  proved 
to  be  Tachina  aletiae.    (See  page  302.) 

Professor  Riley,  in  a  foot-note  in  his  fourth  Missouri  report,  mentions 
Heliothis  armigera  as  being  among  the  species  from  which  he  had  bred 
Tachina  aiumyina.    (For  the  habits  of  the  Tachina  flies  see  page  302.) 
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As  to  actual  obsc^rvations  upon  birds,  Mr.  Glover  says: 

luHoctivorous  birds  also  serve  as  very  useful  agents  in  the  diminntiou  of  the  bolL 
woiTu.  In  proof  of  this  fact  I  "will  stiite  that  I  have  seen  a  king-bird,  or  bee-martin 
cliaso  and  capture  a  boll-worm  moth  not  ten  paces  from  where  I  stood,  and  which  I 
vcas  in  puwuit  of  at  the  same  time;  also,  that  some  young  mocking  birds,  kept  in 
their  nest  near  an  open  window,  were  fed  daily  by  their  parents  with  insects,  among 
Avbich  were  quantities  of  the  boll- worm  moth,  as  was  proved  by  the  ground  under- 
neath being  strewn  with  their  dissevered  wings. 

As  to  predaceous  insect  enemies,  we  have  already  referred  (see  page343) 
to  the  most  effective — the  ants —  and  farther  discussion  will  be  unnec- 
essary. Of  the  others,  those  doing  most  good  will  probably  be  the 
wasps,  the  asilus  flies,  the  devirs  coach-horses,  the  lady-bird  larvae,  and 
the  golden-eyed  lace-wing  fly  larvae.  The  ground -beetles  will  play  a 
more  important  part,  in  all  probability,  in  destroying  the  boll  worms 
than  they  do  in  destroying  the  cotton-worms,  on  account  of  the  former 
descending  into  the  ground  to  pupate. 

Mr.  Glover  gives  an  account  of  a  spider  which  is  said  to  destroy  the 
boll-worm,  in  the  following  words : 

Another  description  of  a  small  spider,  about  the  tenth  of  an  inch  in  length,  of  a  li^ht 
drab  color,  with  two  or  more  dark  spots  on  its  back,  was  found  very  numeroos  inside 
of  the  involucre  or  ruflBe  of  the  cotton-bloom,  where  it  is  said  to  be  useful  to  the 
planter  in  destroying  very  young  boll-worms.  In  many  cases,  where  the  eggs  of  the 
Doll-worm  moth  had  been  deposited  and  hatched  out,  and  the  young  worms  had  eaten 
through  the  outer  calyx  and  already  pierced  a  hole  in  the  young  bud  or  boll,  it  was 
frequently  observed  that  no  worm  could  be  discovered  inside ;  but,  upon  opening  such  a 
ruffle,  this  small  spider  was  almost  invariably  found  snugly  ensconced  in  its  web ;  hence 
it  was  surmised  that  the  young  worm  had  entered  between  the  mtSe  and  the  boll  or 
bud,  and  had  been  destroyed  by  the  spider,  the  nest  of  which  was  found  in  such  situa- 
tions. 

ARTIFICIAL  RBMEDIER. 

ToppiNa. — Topping  the  cotton  at  a  certain  time  of  the  year  has  been 
urged  as  a  means  of  destroying  the  eggs  both  of  the  cotton-worm  and 
boU-worm  moths.  It  has  already  been  shown  that  tliis  wonld  not  prove 
efBcacious  as  a  remedy  for  the  cpttouworm,  and  the  result  would  be  the 
same  with  the  boll- worm.  It  is  true  that  some  eggs  would  be  destroyed 
in  this  way,  but  actual  count  haa  shown  that  the  destruction  of  those 
eggs  which  are  deposited  ui)on  the  upper  part  of  the  plant  would  not 
pay  for  the  labor  of  topping. 

Poisoning. — It  has  always  been  said  that  the  strong  point  of  the  boU- 
worm  lay  in  the  fact  that  it  worked  within  the  boll,  where  no  poison 
could  reach  it,  and  that  this  method  of  destruction  would  prove  of  no 
avail.  Our  study  of  the  habits  of  the  insect  has  shown  us,  as  before 
stated,  that  by  far  the  greater  number  of  the  eggs  are  laid  upon  the 
leaves,  and  that  the  newly-hatched  larvae,  before  migrating  to  flower- 
buds  or  bolls,  almost  invariably  feed  to  a  greater  or  less  extent  upon  the 
leaf  where  they  were  bom.  This  shows,  tJien,  that  a  well-distributed 
poisonous  mixture  would,  in  all  probability,  destroy  great  numbers  Of  the 
young  worms.  Observation  has  also  shown  that  well-grown  boll- worms, 
migrating  from  boll  to  boll,  are  also  frequently  killed  by  eating  poisoned 
leaves.  There  is,  then,  a  double  reason  for  poisoning  worm  infested  cot- 
ton. The  proper  time  for  poisoning  for  the  boUworm,  in  regions  where 
there  is  reason  to  suspect  an  extensive  migration  from  corn  to  cotton, 
is  a  few  days,  say  a  week,  after  the  full-grown  worms  are  found  in  the 
hardening;  ears  of  corn,  or  when  the  moths  are  observed  to  fly  abun- 
dantly after  the  ear  has  begun  to  harden.  The  poisoning  for  the  third 
brood  proper  of  the  cotton- worm  and  of  the  boU-worm  can  be  done  simul- 
taneously. 
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Inasmuch  as  au  extended  diwmssion  of  poisons  and  methods  of  apply- 
ing has  been  g:i\  en  in  that  part  of  the  report  relating  to  the  cotton- worm, 
any  remarks  on  this  head  will  be  unnecessary. 

HAND-PiCKTNa. — We  should  be  far  from  advising  any  planter  to  at- 
tempt to  rid  himself  of  the  boll-worm  by  collecting  them  from  cotton  by 
hand.  The  plan  which  we  do  mean  to  suggest  under  this  heading  is 
killing  the  earlier  brood  of  the  insect  upon  com  as  a  preventive  against 
future  injuries  in  cotton. 

This  idea  was  first  suggested  by  Col.  B.  A.  Sorsby,  as  stated  tn  the 
Department  of  Agricultiu^e  Eeport  for  1855: 

Col.  B.  A.  Sorsby,  of  Colnmbus,  in  Georgia,  has  bred  both  these  insects  (com  and 
boll  worms)  and  declares  them  to  be  the  same ;  and,  moreover,  when,  according  to  his 
advice,  the  com  was  carefully  wormed*  on  two  or  three  plantations,  the  boll-worms 
did  not  make  their  appearance  that  season  on  the  cotton,  notwithstanding  that  on 
neighboring  plantations  they  committed  great  ravages. 

Mr.  E.  Sanderson,  in  1858,  having  come  to  the  conclusion  that  the 
two  insects  were  identical,*  advised  the  early  planting  and  forcing  of 
cotton,  and  the  late  planting  of  alternate  rows  of  corn,  with  the  view  of 
keeping  the  worms  supplied  with  a  stock  of  the  food-plant  which  they 
evidently  preferred. 

In  1859,  Mr.  Peyton  King,  of  Enterprise,  in  commenting  upon  Mr. 
Sanderson's  paper,  said : 

If  they  are  the  same,  their  ravages  may  be  to  a  great  extent  lessened  by  the  plan 
snggested  by  Mr.  Sanderson — that  of  planting  the  com  crop  later.  And  to  his  plan  I 
womd  suggest  another— that  of*  sending  hands  at  the  proner  time  through  the  com 
for  the  purpose  of  opening  slightly  every  ear  with  a  dead  silk,  to  extract  and  destroy 
the  worm,  and  thereby  destroy  the  miller.  This  might  pay  in  reference  to  the  com 
alone,  t 

Ko  attention  seems  to  have  been  paid  to  either  of  these  suggestions, 
and  the  remedy  has  never  come  into  use. 

The  same  idea  suggested  itself  to  me  during  my  stay  in  the  field  in 
the  summer  of  1878,  but,  as  I  arrived  in  the  latter  part  of  July,  I  was 
only  able  to  theorize.  Mr.  Trelease  was  instructed  to  pay  attention  to 
this  point,  and  ia  his  report  we  find  the  following: 

Since  the  earliest  broods  of  larvae  are  found  on  the  maize,  or  Indian  com,  first  in  the 
stalk,  later  in  the  ears,  and  since  the  tendency  of  the  spectes  to  multiply  in  geometric<^ 
•rogression  makes  it  desirable  to  destroy  the  early  broods  if  possible,  I  would  suggest 
land-picking  of  these  earlier  broods  as  the  best  way  known  to  me  of  dealing  with 
the  pest.  As  was  stated  when  speaking  of  the  natural  history  of  Heliothi»f  if  one  of 
these  larvae  has  taken  up  its  abode  in  a  stalk  of  corn,  the  fact  can  be  detected  by  a 
very  superficial  examination,  owing  to  the  holes  formed  in  the  leaves.  Let,  then, 
each  plow-hand  be  instructed,  when  cultivating  the  com,  to  stop  whenever  he  finds 
Buch  a  stalk,  and  catch  and  kill  the  worm,  even  though  it  should  occasionally  be 
necessary  to  destroy  the  plant  in  doing  this,  for  the  hill  may  be  replanted^  and  the 
larvae  thus  killed  might,  if  suffered  to  live,  become  in  a  few  generations  the  parent 
of  hundreds  of  boll- worms.  Later,  after  the  com  is  laid  by  and  has  begun  to  fruit, 
boys  may  be  sent  through  the  fields  to  kill  the  "tassel-worms,"  the  presence  of  which 
may  be  detected  by  the  excrement  at  the  end  of  the  ear  or  by  the  silk  bein^  eaten 
away.  To  catch  these  it  will  be  only  necessary  to  open  the  husk  for  a  short  distance 
back  from  the  end  of  the  ear,  and,  from  the  ease  of  discovering  afteoted  ears,  the  ex- 
pense will  not  be  great.  It  is  objected  to  this  that  ears  so  opened  are  exposed  t-o  the 
weather  and  to  the  attacks  of  birds.  Though  it  must  be  admitted  that  this  is  trae 
to  a  certain  poiut,  the  destmction  of  all  ears  so  interfered  with  does  not  follow,  and 
the  great  lesnening  of  the  next  crop  of  boU-worros  will,  I  am  certain,  more  than  pay 
for  what  com  is  sacrificed. 

The  boll- worm  cannot  be  expected  to  be  exterminated  by  this  process, 
since  it  has  so  many  other  food-plants  from  which  it  could,  at  any  time, 

'American  Cotton  Planter,  November,  165ti. 
Ubid.,  February,  ltf58. 
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migrate  to  corn  or  cotton ;  but,  inasmuch  as  corn  appears  to  be  its  favorite 
food,  its  numbers  could  be  very  j^reatly  lessened,  and  its  injuries  to  cotton 
could  be  almost  done  away  with  by  this  i)rocess.  We  advise  planters 
by  all  means  to  try  it,  and  we  assure  them  that  their  time  will  not  be 
lost.  In  sections  of  the  cotton-belt  which  are  ba<lly  troubled  with  the 
boU-wonn,  and  where  com  is  not  grown,  it  will  be  well  to  plant  the  latter 
crop  and  use  it  as  a  trap,  as  advised  above. 

Rotation  of  crops. — In  the  light  of  the  relation  of  the  corn  and  boll 
worms,  and  of  the  numerous  food-plants  of  Heliothis,  we  may  here  men- 
tion the  fact  that  rotation  of  crops  has  been  strongly  urged  as  a  pre- 
ventive against  the  ravages  of  the  boll-worm.  The  knowledge  which 
we  have  gained  of  the  multivorous  habits  of  the  insect  readily  shows  us 
that  such  a  course  would  be  vain,  as  during  the  season  when  cotton  was 
not  grown  some  other  food-plant  would  be  available.  As  a  curiosity,  we 
may  mention  the  fact  that  some  years  ago  a  writer  in  the  Soutliern  Cul- 
tivator, after  earnestly  urging  rotation  of  crops,  advises  corn  as  the  best 
crop  to  rotate  tcith  cotton! 

Destruction  of  the  chrysalides. — In  the  more  southern  portions 
of  the  cotton-belt,  where  the  frosts  are  rarely  severe,  but  little  cau  be 
done  toward  the  destruction  of  the  chrysalides  beyond  instructing  the 
plow-hands  to  crush  them  whenever  they  observe  them  in  plowing,  or 
causing  a  boy  to  follow  the  plow  and  collect  them  as  they  are  brought 
to  the  surface.  In  the  more  northern  portions^  however, /aWjpioirtn^ 
may  accomplish  much  good.  Experiments,  having  the  testing  of  the 
efficacy  of  this  remedy  in  view,  have  been  made  by  Professor  French. 
We  can  do  no  better  than  to  give  his  own  words: 

Fall  platting. — ^To  make  it  plain  how  this  is  to  reach  thorn,  I  shall  have  to  explain 
some  observatioDs  made  on  the  fall  brood  of  chrysalides  that  were  found  during  the 
month  of  November  in  a  tield  where  the  worms  had  been  very  abundant  in  the  com 
before  it  was  harvested.  In  digging  for  the  chrysalides  round  the  corn-hills,  I  found 
that  instead  of  their  occupying  an  oval  carthem  cocoon,  as  has  usually  been  written 
of  them,  and  as  they  apparently  do  in  the  breeding-box,  thoy  were  down  in  the  ground, 
from  live  to  six  inches  below  the  surface,  in  a  hole  about  a  third  of  an  inch  in  diameter, 
reaching  from  the  chrysalis  to  the  top  of  the  ground,  where  it  was  covered  over  with 
a  thin  nlra  of  dirt  from  an  eighth  to  a  quarter  of  an  inch  thick.  This  hole  was  larger 
at  the  bottom  than  at  the  top,  apparently,  so  as  to  give  free  motion  to  the  chrysalis, 
and  usually  bent  in  its  course  so  that  the  lower  part  would  have  an  inclination  of 
perhaps  forty-ftve  degrees.  At  the  bottom  would  be  found  the  chrysalis,  the  small 
end  downward  and  the  head  upward. 

In  one  case  I  found  the  hole  so  bent  that  the  chrysalis  occupied  a  horizontal  position. 
The  hole  was  smooth  inside,  and  was  perhaps  made  so  by  cementing  the  dirt  together; 
but  of  that  I  could  not  tell,  for  the  whole  ground  was  moist,  though  dry  enougn  to  be 
firm.  I  took  several  of  the  chrysalides  and  put  them  in  a  box  with  some  loose  dirt, 
and  then  moistened  it,  after  which  I  allowed  them  to  fi'eeze.  The  dirt,  when  they 
were  allowed  to  freeze,  was  dry  enough,  so  that  if  it  had  been  in  the  garden  and  turned 
over  with  a  spafle  it  would  crumble.  When  examined,  after  the  freezing,  all  were 
dead.  Some  others,  taken  up  in  the  bottom  of  their  subtemmoan  habitations,  "with- 
out sifting  the  loose  earth  roimd  them  in  their  holes,  and  allowetl  to  freeze,  were  not 
killed  by  freezing. 

My  conclusions  were,  that  so  long  as  they  were  in  the  smooth  compartments  thoy 
had  made  for  themselves,  free  from  any  loose  dirt  that  would  become  wet  and  stick  to 
them,  they  could  pass  the  winter  in  safety,  even  though  they  might  be  frozen ;  but, 
when  the  dirt  was  packed  loosely  nmud* them  and  became  wet  and  stuck  to  them, 
then  freezing  killed  them.  Their  lioleB,  running  cell-like  as  tlioy  do  from  the  surface 
down  into  the  ground  live  or  bix  inches,  must  be  broken  up  by  plowing,  and  when 
once  broken  up  with  the  loose  dirt  roimd  them  the  rains  and  the  freezing  winter 
weather  would  have  the  same  efiVct  on  the  chrysalides  that  molHturo  and  freezing  had 
on  those  in  the  box  of  loose  dii-t.  Fall  plowing,  tliou,  for  these  reasons,  will  probably 
be  the  most  efficient  means  of  destroying  these  inst^cts ;  besides,  if  done  late  enough, 
it  will  rid  the  ground  of  cut- worms,  ie. 

Destiiuction  of  tite  moths. — It  is  the  general  opinion  throughout 
the  South  that  the  best  if  not  the  only  way  of  getting  rid  of  the  boll- 
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worm  is  by  tlic  use  of  lights  and  poisoned  sweets  for  attract iug  the 
moths.  {Several  correspondents  even  go  so  far  as  to  say  that  the  rav- 
ages of  the  worms  can  alwa>s  be  cheeked  by  attracting  the  moths  with 
lights.  Colonel  Sorsby  always  had  gr(;at  success  in  killing  these  moths 
with  molasses  and  vinegar.    He  says:* 

We  procured  eighteen  common-sized  dinner-plat^g,  into  each  of  which  we  put  half 
a  giU  of  vinegar  and  mohiHsos,  previously  prepared  in  the  proportion  of  four  parts  of 
the  former  to  one  of  the  Litter.  These  plates  were  set  on  small  stakes  or  poles  driven 
into  the  ground  in  the  cotton-iield,  one  to  about  each  three  acres,  and  reaching  a  little 
•above  the  cotton-plant,  with  a  six-inch  square  board  tacked  on  top  to  receive  the 
plate.  These  arrangements  were  made  in  the  eveniug,  soon  after  the  flies  had  made 
their  appearance;  the  next  moruing  we  found  eighteen  to  thirty-five  moths  to  each 
plate.  The  experiment  was  continued  for  five  or  six  days,  distribiitiug  the  plates  over 
the  entire  field,  each  days'  succcbs  increasing,  until  the  numbers  were  reduced  to  two 
or  three  moths  to  each  plate,  when  it  was  abandoned  as  being  no  longer  worthy  of  the 
trouble.  The  crop  that  year  was  but  very  little  injured  by  the  boll-worm.  The  flies 
were  caught  in  their  eagerness  to  feed  upon  the  mixture  by  alighting  into  it  and  being 
unable  to  escape.  They  were  probably  attracted  by  the  odor  of  the  preparation,  the 
Yinegar  probably  he'ing  an  important  .agent  in  the  matter.  As  the  flies  feed  only  at 
night,  the  plates  should  be  visited  late  every  evening,  the  insects  taken  oat,  and  the 
vessels  replenished  as  circumstances  may  require.  I  have  tried  the  experiment  with 
results  equally  satisfactory,  and  shall  continue  it  until  a  better  one  is  adopted. 

The  boll- worm  moths  appear  to  be  attracted  to  the  same  sweets  as  the 
cotton-moths,  and  are  equally  attracted  to  light.  It  follows,  then,  that 
the  remarks  made  in  the  earlier  part  of  this  report  will  apply  equally 
well  here,  and  that  the  devices  there  recommended  for  the  destruction 
of  the  cotton-moth  may  be  here  recommended  for  the  destruction  of  the 
boll-worm  moth. 

*  Department  of  Agriculture  Keport,  1855,  p.  38S. 
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[Wlien  fieiifM  Are  enl&i'ji^^,  the  oatoral  sizes  are  indicated  in  hair-line  at  side,  nnlees  the  enUrge 
ment  is  indicated  in  aome  other  way.] 


EXPLASATIOH  TO  PLATE  VIL 

AleHa  argiUacsa,    (Ori^nl.) 

Flo.  1. — ^Eggs  on  the  lower  enrface  of  the  leaf. 

>*lo.  2. — Veiy  yoDDg  larvae  feedinfr. 

Pjo.  3. — Older  larvae  that  have  moved  to  the  tender 
foliage  at  end  ol  bntnch. 

Figs.  4, 5,  and  6.— Nearly'  full-ji^wn  larvae  showing 
some  of  the  color  variatioiiH. 

Fio.  7.— Margin  of  leaf  as  webbed  abont  a  pnpa. 

Fio.  8.— Pupa  inclosed  in  fragment  of  leaf. 

Fio.  0.— Puna  from  which  the  leafy  covering  has 
been  partly  eaten  by  caterpillars. 

Fjo.  10.— Pupa  entirely  deprived  of  its  case  by 
larvae,  but  prevente<l  fnom  falling  by  the  catch- 
ing of  its  anal  hooks  in  remnants  of  tho  uocoou. 

Flo.  11  .—Moth  at  rest,  seen  obliquely  fh)m  above. 

Fio.  12.— Moth  seen  from  below,  with  wings  ex- 
panded. 

Fio.  13. — The  same  from  above. 

Fio.  14. — Kectar  gland  on  midrib  of  cotton  leaf. 

Flo.  m. — Nectar  gland  at  base  of  involuci-e. 

EXFLANATION  TO  PLATB  VHI. 

HtUothit  armigcra.    (Original.) 

Fig.  1.— Vertical  section  of  a  fully-expanded  cotton 
flower,  at  end  of  1  lie  first  dny  of  blooming,  show- 
ing a  young  boll- worm  at  work. 

Fio.  2. — Boll- worm  moth  seen  from  below. 

Fio.  3. — The  same  seen  from  alwve. 

Fio.  4. — Dorsal  view  of  a  partly  scrown  larva. 

Fia  6. — Side  view  of  a  nearly  full  grown  larva. 

Fio.  8. — Vertical  section  of  a  large  ereen  boll,  one 
compartment  of  which  contains  a  boll- worm  tht^t 
has  eaten  the  contents  of  tho  cell,  the  bottom  of 
which  is  occupied  by  its  frsss. 

Fio.  7. — Full-grown  preen  boll- worm. 

Fw.  8. — ^Young  rose-coloi-ed  boll-worm,  often  seen 
in  cotton  flowers  art*  on  corn  silk. 

Fig.  9.— Pupa  seen  froro  below. 

Fio,  10. — Young  boll  pierced  by  a  smsU  boll-worm. 
The  Ifvluiy  has  caused  the  involucre  or  ''ruffle" 
to  dare  open. 

Explakatiox  to  Plate  IX. 

Fio.  1.— Egg  of  AlfUct,  f^oen  from  above  and  from 
the  side,  enlarged-    (Original.) 

Fio.  2.— Anal  armature  ot  AUHa  chrysalis,  en- 
larged.   (Original.) 

Fig.  s. — Maxillae  of  adult  Aletto,  seen  from  tho 
wde,  enlarced.    (Original.) 

Fi<i.  4.— Cross-section  of  niaxill»  of  Alstia,  en- 
larged.   (OriKinal.) 

Fio.  5. — Attwi  nuhihm,  dorsal  view,  enlarged.  (Orig- 
inal.) 

Pio.  6. — Oceyopet  viridans,  natural  size.   (Original.) 

TlG.7.  -  Chrynopa  perla,  eggs,  lai'va,  and  adult. 
(After  P.ukanl.) 

Fir..  i.—Chryscpa  octdata,  egg«  and  adult  (After 
Packard.) 

Kxplanatiox  to  Pu^tk  X. 

Tio,l^LlbeauUitri9HaeulMUh    (After Packard.) 

M8 


Fig.  2 — ^Eggs  of  Mantii  Oarolina,    (After  Biley.) 
Fio.  3- — Arma  spijiota.     (Alter  Glover.) 
Fig.  4.—Jiaphig<uUr  hUari*.    (A  Iter  Glover. ) 
Fig.  T).— PrumoCtaeri«fatu«,eggs,  larvao,ajuladnlts. 
(After  Glover.) 

Explaxation  to  Plats  XL 

TiQ.l.'^Aeanihocmhalaftmarata.   (After  GloTcr.) 

Fig.  2.—Sinea  muUUpino$a.   (After  Glover.) 

Fio.  3.— ^nu;  apicai^g.    (Original). 

Fio.  i.^T6tracha  Carolina,    (Original-) 

Flo.  b.—TetrtKha  Virginiea.     (After  Riley.) 

Fio.  6.— Several  forma  of  tiger  beetles.    (After 

Kiley.) 
Fig.  7.—-Caloaoma  eaUidwn.   (After  Riley. ) 
Fig.  8.— CcUofOfna  «crulator.     (After  Riley. ) 

Explanation  to  Plate  Xn. 

Fig.  l,^H(urpalus  ealigimma.    (After  Riley.) 
Fio.  2.— Larva  of  Harpalu*.    (After  Emerton^ 
Fio.  i.^ChavUognathut  fiutrffmatutt  adult  (Orig- 
inal.) 
Fig.  A.—€hauUognathHt  Petmaylvanieus,  larva  and 
adult    (After  Riley.) 
1o.  5. — Hippodamia  ma 
Fio.  6. — Htppodamia  eonvtrgens, 


Fig.  5. — Bippodamia  maeulata.    (After  Packard.) 

■^10.  Q.'^Htppodamia  eonvtrgens,  larva,  ] — ^ 

adult    (After  Packard.) 


,  pupa,  and 


Fig.  ".-^Coccinella  munda.    (After  Packard.) 

Fio.  S.—CoccineUa  l^notata,    (After  Packard.) 

Fig.  9. — CoeeintUa  venueta.    (OriginaL) 

Fio.  10.— £pilackna  borealit.    (After  Packard.) 

Fig.  11.— Diabrotica  12punotata.   ( A fter Packard. ) 

Fig.  12.-'Poluites  beOieosa.    (Original.) 

Fig.  IH.—Okal^  ovata.    (Original.) 

Flu.  14.-~Trichogramma  minuta.    (After  Riley.) 

EXPLAKATIOIf  TO  PLATK  XIH. 

Fig.  l.—Cirro»pUtt4  entrus.    (Oiginal.) 

Flu.  2.—EupUctTits,  sp.     (Ori  ginal. ) 

Fig.  3. — Didyctium  zigzag.     (OriginaL) 

Fio.  4. — Pimpla  annulipejt.    (After  Kiley.) 

I-^G.  5. — Pimpla  eonquieitor.    (Ori  ginal . ) 

Fio.  i&.-'Sareophaga  eamaria.    (After  Emerton.) 

Expamation  to  Plate  XIV. 

Fig.  1. — Sareophaga  eamaria,    var.    sarraceniae 

(After  Riley.) 
Fio.2.— AnfAomyiaf  sp.    (OriginaL) 
Fig.  3. — Phora  aletiae.   (Original.) 
Fig.  4.— Whitman's  fountain  pump. 

Explanation  to  Plate  XV. 

Method  of  poisoning  with  the  fountain  pump. 

Explanation  to  Plate  XVL 

Fig.  1.— Young's  sifter. 

Fig,  2.— J.  W.  Johnson's  machine,  side  elevation. 

Fig.  3.— The  samo,  plan- 

FiG.  4. — ^N.  A.  Daviii's  sifter,  rear  elevation ;  2,  sec- 
tion of  sifting  attachment 

Ftk.  5.— Egg  ot  boll- worm,  seen  from  above  and 
firom  the  aide.    (Original.) 

Fig.  6.— Posterior  end  of  boll*wonn  papa,  seen 
from  below.    (OxiginAL) 
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REPORT  OF  THE  BOTANIST  ON  GRASSES. 

Sir:  We  present  herewith,  in  continuation  of  the  work  commenced 
last  year,  descriptions  and  tigiii'es  of  some  twenty-five  additional  species 
of  native  or  naturalized  grasses,  most  of  which  are  known  to  be  more  or 
less  valuable  for  forage  or  hay.  A  few  that  are  known  to  be  of  little 
or  no  agricultural  value  are  introduced  in  order  that  they  may  be  recog- 
nized, as  it  is  sometimes  imjmrtant  to  know  the  appearance  of  weeds 
and  pest«,  in  order  that  they  may  be  treated  accordingly. 

It  is  not  to  be  supposed  that  all  the  grasses  here  described  will  be 
generally  adapted  to  cultivation.  Our  country  presents  such  a  diversity 
of  climate  and  soil  that  certain  gravsses,  which  have  an  established  repu- 
tation and  are  of  primary  value  in  one  section  of  the  country,  will  notmeet 
with  the  conditions  favorable  to  their  growth  in  another  section  ;  and 
there  are  some  species  which  would  be  considered  ver^'  interior  or  worth- 
less in  one  section,  which  are  known  to  be  of  great  value  in  others. 

The  descriptions  and  figures  will  enable  persons  interested  to  recog- 
nize our  native  grasses,  and  the  chemical  analysis  will  determine  their 
composition  and  relative  nutritive  value. 

The  chemical  analysis  of  the  grasses  described  below  will  be  found  at 
page  105  of  this  report. 

Panicum  anceps— Flat-stemmed  Panic-grass. 

This  is  a  perennial  greuss,  growing  rather  sparsely  in  moist  sandy  or 
clay  soil.  It  has  a  flattish,  erect  stem,  growing  2  to  3  feet  high,  with 
smooth  leaves,  one  foot  or  more  long,  of  a  bluish-green  color,  and  mostly 
near  the  base  of  the  stem.  The  panicle  is  usually  a  foot  long,  with  short 
branches  near  the  top,  the  lower  ones  3  to  0  inches  long,  more  distant, 
and  nearly  erect,  or  somewhat  sprexiding.  Sometimes  there  are  several 
lateral  panicles  from  the  upper  joints  of  the  culm.  The  rhizoma  is  thick, 
scaly,  and  creeping  near  the  surface  of  the  ground. 

The  spikelets  are  lanceolate,  a  little  curved  and  sessile,  or  with  short 
pedicels.  Each  spikelet  consists  of  one  perfect  and  one  neutral  flower, 
and  two  glumes,  the  lower  of  which  is  only  half  as  long  as  the  strongly 
5  to  7  nerved  upper  one.  The  lower  palet  of  the  sterile  flower  is  as  long 
as  the  upper  glume  and  much  like  it  in  texture,  while  its  inner  palet  is 
thin,  obtuse,  and  nearly  half  shorter.  The  perfect  flower,  as  in  most 
si)ecies  of  Panicum^  is  thick  and  hard  in  texture,  one-third  shorter  than 
the  upper  glume,  oblong,  and  consisting  of  two  smooth  palets,  the  outer 
one  inclosing  the  inner,  which  again  incloses  the  flowering  organs. 

This  cannot  be  considered  a  valuable  grass,  but  it  frequently  occurs 
in  neglected  and  poor  land  in  sufticient  quantity  to  aflbrd  considerable 
grazing  for  stock.  It  makes  its  growth  late  in  the  season,  usually  reach- 
ing the  flowering  stage  in  August. 

Mr.  Mohr,  of  Mobile,  remarks  that  it  is  not  much  relished  by  stock, 
being  rather  harsh  and  dry.    (See  Plate  1.) 

PANICDM  AUKOSTOIDKS. 

This  is  very  much  like  the  preceding  species,  but  of  a  n)u<'h  Inrger 
and  more  vigorous  growth,  de\'^loping  flower  ])anicli's  from  several  of 
the  joints  as  well  as  at  the  apex.  These  panicles  are  more  densely 
flowered  than  those  of  F.  anceps.    The  spikelets  are  somewhat  smaller 
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aiul  narrower,  aud  the  lower  glume  is  lon^j^er  and  more  pointed.  The 
perfect  liower  is  said  to  be  bearded  at  the  apex,  but  tliis  Avill  be  ob- 
served only  with  the  aid  of  a  good  magiiilier,  and  1  find  P.  jUiccps  not 
to  dilier  in  this  respeet.  The  panicle  usually  has  a  reddish  color,  and 
somewhat  resembles  that  of  Eed-top  (Agrostis  vulgaris),  hence  the  spe- 
cific name. 

This  grass  grows  commonly  in  large  clumps  in  wet  meadows,  or  on 
the  muddy  margins  of. rivers  and  lakes.  It  grows  Irom  four  to  six  fei't 
high,  and  produces  a  large  amount  of  foliage  which  makes  fair  hay  if 
cut  before  flowering  time  3  if  left  later  it  contains  too  many  wiry  stalks. 
(See  Plate  II.) 

Panicum  PR0LIFERU3I— Crab  grass,  Sprouting  Crab-grass. 

•  This  is  an  annual  species  growing  usually  in  low,  moist  ground,  and 
also  in  cultivated  fields,  especially  in  corn-fields,  appearing  and  accom- 
l)lishiug  most  of  its  growth  late  in  the  season.  The  stems  are  seldom 
erect  except  in  small  or  young  specimens ;  in  thrifty  plants  the  stems 
become  decumbent,  spreading  widely  and  rooting  at  many  of  the  lower 
joints.  The  stems  are  usually  only  two  or  three  feet  long,  but  we  have 
specimens  from  Mr.  S.  Corley,  of  Lexington,  S.  C,  that  are  seven  feet 
long.  The  culms  are  thick  and  juicy,  and  generally  flattened  and  bent 
at  the  joints,  especially  below^  The  leaves  are  8  inches  to  2  feet  long, 
and  half  an  inch  or  more  wide. 

The  whole  plant  is  smooth,  except  some  roughness  about  the  branches 
of  the  panicle.  The  lower  joints  give  out  numerous  branches  which 
develop  flowering  panicles  that  are  partly  inclosed  in  the  large  leaf 
sheaths.  These  panicles  vary  in  size  from  a  few  inches  to  2  feet  in 
length.  Large  specimens  have  a  very  difl'use  and  handsome  appear- 
ance. The  spikelets  are  pale  green,  rarely  puri^lish,  about  1  line  long, 
and  formed  of  the  perfect  flower,  a  neutral  flower,  which  sometimes  has 
one  and  sometimes  two  palets,  and  the  two  glumes.  The  neutral  flower 
la  a  little  longer  than  the  perfect  one ;  the  lower  glume  broad  and  short, 
the  upper  acute  and  strongly  7-nerved. 

This  grass  has  a  very  wide  range,  being  found  in  the  Northern  and 
Western  as  well  as  in  the  Southern  States,  growing  abundantly  in  low 
waste  grounds,  as  also,  late  in  the  season,  in  cultivated  grounds. 

Mr.  Charles  Mohr,  of  Mobile,  says  of  it : 

In  damp,  grassy  places  it  prefers  rich  ground,  thronghout  the  coast  region.  It 
commonces  to  vegetate  vigorously  in  the  hottest  part  of  the  summer  mouths,  throw- 
ing out  numerous  shoots  from  the  joints,  forming  large  branched  bushes.  The  foliage 
is  rich  and  tender,  aud  the  succulent,  rather  thick,  stems  are  sweet  and  juicy.  After 
cutting,  it  throws  out  numerous  sprouts  from  the  lower  joints,  which  grow  rapidly  so 
jis  to  alli>w  n'peatcd  cuttings  until  frost.  It  is,  through  all  stages  of  its  growtli,  much 
relished  by  horses  aud  cattle.    (See  Plate  III.) 

Panictoi  capillaee— Witch  grass. 

This  is  an  annual  grass,  varying  in  height  from  G  inches  to  2  feet.  It 
has  I  large  terminal  panicle  which,  when  mature,  is  very  dilVuse,  with 
long  capillary  branches.  The  leaves  and.  sheaths  are  usually  covered 
with  long  spreading  hairs.  It  Ls  very  common  in  cultivated  grounds, 
making  its  growth  late  in  the  summer,  and  after  maturity  the  tops  fre- 
quently break  oil'  and  are  blown  about,  and  often  accumulate  in  quanti- 
ties in  fence- corners.  It  is  mostly  rejected  by  cattle,  especially  the  very 
hairy  forms.    There  is  a  smoothish  form  growing  in  Texas  and  thp 
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Western  Territories,  wliich  will  probably  bo  more  ^  aluabU'.  W(»  ^iv(^  a 
iigiire  of  it  cliiefly  for  conipariHon,  80  that  it  may  uoL  be  mi.^takeii  for  a 
more  valuable  species.     (See  Plate  IV.) 

PAKICUM  GIBBUM. 

This  is  a  pcremiial  species,  growing  iu  swamps  arsd  low Avet  ground  in 
the  Southern  States  from  l^sorth  Carolina  to  Plori^la.  The  stem  is  de- 
cumbent, branching  and  rooting  at  the  lower  joints.  The  panicle  is  3 
to  5  inches  long,  and  narrow  from  the  erect,  appressed  branches.  The 
spikelets  are  oblong  or  lance-oblong,  rather  obtuse,  although  narrow^ed 
above.  The  upper  glume  is  strongly  11-norved,  swollen  at  the  base, 
and  twice  as  long  as  tlie  smooth  fertile  flower.  The  lower  glume  is  small, 
about  one-fourth  the  length  of  the  upper  one.  The  leaves  ai-e  smooth, 
or  rarely  somewhat  hairy,  one-half  inch  broad  and  6  to  8  inches  long. 
The  whole  plant  is  of  a  deep-green  color.  The  ilowers  drop  off  soon 
after  flowering. 

This  grass,  if  occurring  in  abundance,  would  be  of  considerable  value, 
as  it  furnishes  a  good  deal  of  nutritious  matter,    (See  Plate  V.) 

PA^"ICu:a:  divaeicatum — Cane-like  Panic  grass. 

This  is  a  tropical  and  subtropical  species,  found  in  our  country  only 
in  Florida  and  the  GiUf  States,  near  the  coast.  It  is  a  shrubby  plant, 
the  culms  being  woody  and  persistent,  like  a  small  kind  of  cane.  Of 
course  only  the  young  shoots  and  leaves  can  be  eaten  by  cattle.  In  the 
districts  where  it  grows  it  may  be  utilized,  as  an  analysis  of  its  compo- 
sition gives  a  very  good  resmt.  The  larger  stems  are  of  the  size  of 
a  goose-quill.  It  is  smooth  and  decumbent,  with  short  spreading 
branches. 

The  leaves  are  lanceolate,  2  to  3  inches  long  by  4  to  5  lines  wide,  grad- 
ually pointed.  The  panicles  terminate  the  branches,  are  2  to  4  inches 
long,  with  comparatively  short  divergent  branches  and  few  flowers.  The 
spikelets  are  obovate  and  swollen,  about  2  lines  long  and  smooth,  except 
a  very  minute  cottony  tuft  at  the  apex.    (See  Plate  YI.) 

Andropogon  macrouuus — Heavy-topped  Broom  grass. 

We  present  a  figure  of  another  of  the  species  of  Andropogotiy  Broom 
grass  or  Broom  sedge,  the  Andropogon  macrourus.  It  is  very  frequent 
on  low  sandy  ground,  near  the  coast,  from  New  Jersey  to  Florida,  and 
thence  westward  to  Texas.  It  has  a  stout  culm  2  to  3  or  even  4  and  5 
feet  high,  "  bushy  branched  at  the  summit,  loaded  with  verj^  numerous 
spikes  forming  thick  leafy  clusters."  The  fertile  flower  has  a  capillary 
awn  3  or  4  times  the  length  of  the  glume,  and  the  sterile  flower,  which 
is  usually  present  in  the  genus,  is  in  this  species  reduced  to  a  slender 
plumose  pedicel. 

None  of  the  species  of  Broom  grass  are  to  be  recommended  for  cul- 
tivation. The  analyses  show  their  relative  value,  and  how  much  may 
be  expected  from  their  utilization  on  lands  where  they  occur.  (See 
Plate  VU.) 

TuiTiCTrM:  EEPENS — Couch  grass.  Quack  grass. 

There  has  been  a  good  deal  of  discussion  relative  to  this  grass,  some 
pronouncing  it  one  of  the  vilest  of  weeds,  and  others  claiming  for  it  high 
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nntritive  qualities  overweighiugr  all  the  disadvantages  of  its  git)wth. 
Whichever  party  may  be  right,  it  is  proper  that  farmers  should  be  ac- 
quainted with  it  in  order  to  know  how  to  treat  it,  and  hence  our  figure 
and  tlescription.  It  forma  a  dense  sod  by  means  of  its  far-reaching 
creeping  rhizomas  or  rootstalks,  which  have  short  joints,  and  root  tena- 
ciously at  every  joint. 

It  has  an  abundance  of  foliage,  and  sends  up  a  flowering  culm,  2  to  3 
fe43t  high,  which  is  terminated  rr^^  a  close,  narrow  spike  of  flowers  from 

3  to  6  inches  long.  This  spike  consists  of  a  succession  of  closely  set 
spikelets,  one  at  each  joint  of  the  rachis,  and  placed  flatwise  with  the 
side  against  the  stalk.  Each  spikelet  contains  several  (3  to  8)  flowers, 
with  a  pair  of  nearly  equal  and  opposite,  5  to  7  nerved  glumes  at  the 
base.  These  glumes  are  usually  acutely  pointed  and  sometimes  short 
awned.  The  lower  palet  of  each  flower  is  convex  on  the  back  and 
pointed  or  awned  at  the  tip;  the  upper  palet  flattened  and  bristly 
fringed  on  the  margins.  There  are  many  forms  or  varieties  of  this  grass. 
In  the  Eastern  States  it  is  supposed  to  be  introduced,  but  on  the  arid 
plains  of  tlie  West  it  is  undoubtedly  indigenous,  and  in  many  places 
there  it  is  the  most  common  grass.  In  the  typical  form  the  leaves  are 
flat,  but  in  the  Western  varieties  the  leaves  are  frequently  involute  or 
rolled  together  in  a  cylindrical  form. 

Hon.  J.  S.  Gould,  in  writing  of  this  grass,  says : 

The  farmers  of  the  United  States  unite  in  one  continuous  howl  of  execration  against 
this  grass,  and  it  seems  strange,  when  every  man^s  hand  is  against  it,  that  it  is  not 
exterminated.  Yet  we  could  never  really  satisfy  ourselves  that  its  presence  in  mead- 
ows  and  pastures  was  such  an  unmitigated  curse.  In  lands  where  alternate  husbandry 
is  practiced,  it  must  be  admitted  to  be  an  evil  of  great  magnitude.  Its  hardiness  is 
such,  and  its  rapidity  of  growth  is  so  great,  that  it  springs  up  mnch  more  rapidly  than 
any  other  crop  that  can  be  planted  and  chokes  it.  StiU  it  has  many  virtues.  It  is  per- 
fectly cosmopolitan  in  its  habits.  It  is  found  in  aU  8ort«  of  soils  and  climates.  Its 
creeping  roots  are  succulent,  sweet,  and  very  nutritive,  and  are  greedily  devoured  by 
horses  and  cows. 

Having  the  testimony,  pro  and  cow.,  every  farmer  must  decide  for  him- 
self as  to  the  cultivation  of  this  grass.  Its  very  persistence  and  hardi- 
ness is  greatly  in  its  favor  in  cases  where  land  is  wanted  for  a  permanent 
pasture. 

Mr.  Eichard  Gaines,  of  Colorado  Springs,  Colo.,  sent  specimens  of  the 
Western  form  of  the  species,  and  says : 

We  think  this  is  the  best  ^rass  grown,  superior  .to  timothy  or  clover.  Wo  call  it 
blue  stem  or  blue  joint ;  no  richer  hay  can  be  niade'from  anything  known. 

(See  plate  YIII.) 

Bromus  SEOAi^mus — Chess  or  Cheat. 

We  introduce  this  grass,  not  to  recommend  its  cultivation,  but  to 
familiarize  those  interested  with  its  appearance  and  characters.  Many 
farmers  know  it  well,  as  it  occurs  in  their  wheat  fields.  It  is  an  old  tra- 
dition, which  some  farmers  still  cling  to,  that  chess  is  a  degenerated 
wheat ;  that  the  action  of  frost  and  other  causes  occasion  the  deteriora- 
tion, whereas  the  truth  undoubtedly  is  tliat  chess-seed  was  eitlier  in  the 
land  or  in  the  seed  sown,  and  being  mope  hardy  than  wheat  it  sui'vived 
the  frost  and  took  possession  of  the  ground.  Some  years  ago  this  grass 
had  a  temporary,  popularity  under  the  name  of  Willard'a  Brome  giass, 
but  it  was  soon  abandoned  when  brought  into  competition  with  better 
grasses. 

It  has  a  stout  upright  culm,  2  to  3  feet  high,  the  panicle  being  trom 

4  to  6  inches  long,  rather  spreading,  and  £he  large  spikelets  somewhat 


Digiti 


zed  by  Google 


REPORT  OP  THE  BOTANIST.  353 

drooping  when  ripe.  XJsually  there  are  3  to  5  branches  at  each  joint  of 
the  panicle;  these  branches  are  of  different  lengths,  from  ^  inch  to  2 
inches,  and  each  with  1  to  3  large  spikelets.  The  spikelets  are  usually 
firora  6  to  10  flowered ;  the  glumes  unequal,  nerved,  shorter  than  the 
flowers ;  the  lower  palet  is  convex  or  compressed,  keeled  on  the  back, 
with  an  awn  variable  in  length  from  below  the  point.  In  the  South  it 
would  perhaps  be  a  good  winter  grass,  like  its  relative  Bromus  unioloideSj 
but  it  is  not  as  vigorous  a  grass  as  -that  species  and  does  not  produce 
Buch  an  abundance  of  foliage.    (See  Plate  IX.) 

Blymtjs  Canadensis — Large  Wild  rye,  Lyme  grass. 

A  perennial  coarse  grass,  growing  on  river  banks  and  in  rich  shaded 
woods.  Culms  2  to  4  feet  high,  leafy,  terminated  by  a  cylindrical  loose 
spike  4  to'8  inches  long,  with  the  spikelets  placed  at  intervals  of  about 
half  an  inch  on  the  rachis.  The  spikelets  are  mostly  in  pairs  at  each 
joint,  each  composed  of  from  3  to  5  flowers.  The  glumes  are  narrow, 
strongly  nerved,  and  tapering  to  an  awn  which  is  rather  shorter  than 
the  awn  of  the  flowers  proper.  The  lower  palet  of  each  flower  is  thick 
in  texture,  narrow,  and  extending  into  a  long,  somewhat  curved  awn  or 
beard,  the  palet  with  the  awn  being  an  inch  or  more  in  length.  The 
upper  palet  is  thinner  in  texture,  obtuse,  and  not  awned,  fringed  ^ith 
short  hairs  on  the  margin.  The  spike  is  usually  drooping  at  the  top, 
and  rather  graceful  in  appearance.  The  leaves  are  broad  and  rough, 
the  lower  ones  9  to  12  inches  long. 

In  some  localities  this  is  common  in  low  meadows,  and  is  cut  with 
other  native  grasses  for  hay.  If  left  until  maturity  it  becomes  too  coarse 
to  be  of  much  value.  In  some  portions  of  the  Southern  States  this  grass 
is  known  as  Terrell  grass,  from  having  been  prominently  brought  to 
notice  by  Br.  Terrell,  of  Sparta,  Ga.  Mr.  C.  W.  Howard  writes  concern- 
ing it  as  follows : 

This  grass  will  live  on  thin  land,  but  the  soil,  to  make  it  valnable,  must  be  rich — 
the  richer  the  better.  It  lasts  for  years.  I  have  known  it  to  occupy  and  flourish  on 
the  same  spot  tor  twenty  years.  Horses,  sheep,  aud  cattle  are  very  lond  of  it  during 
the  winter  and  spring ;  ho<^e  reject  it.  Orchard,  blue,  or  meadow-oat  grass  are  either 
of  them  preferabU"  to  it  where  they  thrive.  Whatever  doubt  there  may  be  of  their 
thriving  in  a  given  locality,  there  can  be  no  doubt  of  the  thrift  of  the  TerreU  grass 
in  any  part  of  the  South,  however  hot  it  may  be,  if  the  soil  be  made  rich.  The 
planter  living  in  the  flat  aud  somewhat  sandy  portions  of  the  South  who  says  he  can- 
not get  a  good  winter  pasture  h^a  certainly  never  tried  the  TerreU  grass  on  rich  land. 

(See  Plate  X.) 

Festuoa  pbatensis— Meadow  Fescue  grass. 

This,  although  not  a  native  species,  has  been  introduced  with  foreign 
seeds,  aud  is  now  frequently  met  with  in  good  meadows,  particularly  in 
the  Eastern  States.  It  is  a  perennial  grass,  vaiying  from  2  to  4  feet  in 
height.  The  leaves  are  flat  and  rather  broad,  and  about  1  foot  long.  The 
panicle  is  generally  branched,  erect  and  narrow,  from  6  inches  to  nearly 
1  foot  long.  The  spikelets  are  lanceolate,  about  half  an  inch  long^  and 
consisting  of  from  5  to  10  flowers.  The  glumes  are  unequal,  the  inner 
one  largest,  and  somewhat  3  nerved ;  the  outer  one  shorter,  and  nerveless. 
The  outer  palets  are  firm  in  texture,  scarious  at  the  edge,  5  nerved, 
acute,  and  sometimes  with  a  short,  but  distinct,  awn  at  the  apex. 

This  is  one  of  the  standard  meadow  grasses  in  Europe.  Cattle  are 
said  to  be  very  fond  of  it,  both  green  and  a«  hay.  It  is  deserving  of 
more  extensive  cultivation  in  moist  meadows.  By  some  botanists  this 
23  AG 
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is  considered  a  variety  of  the  tall  Fescue  grass  {Festuca  elatior),  which 
is  taller,  stouter,  and  more  reed-like.    (See  Plate  XI.) 

Glyceeia  aquatica— Eeed  Meadow  grass. 

This  grass  has  a  stout,  erect,  leafy  culm,  3  to  4  feet  high.  The  leaves 
are  a  foot  or  two  long,  one-quarter  to  half  an  inch  wide,  flat,  and  usually 
somewhat  rough,  especially  on  theedges. 

The  panicle  is  much  branched,  large,  9  to  16  inches  long,  the  branches 
arranged  in  half  whorls  alternately  on  the  rachis,  at  first  erect,  but 
spreading  with  age.  The  spikelets  are  oblong,  about  a  quarter  of  an 
inch  long,  5  to  9  flowered,  with  capillary  pedicels.  The  lower  third  of 
the  branches  is  naked.  The  flumes  are  unequal,  1  nerved,  and  some- 
what obtuse.  The  lower  palet  is  obtuse,  strongly  7  nerved,  and  entire 
at  the  apex.  The  upper  palet  is  somewhat  2  toothed,  and  about  as  long 
as  the  lower. 

Hon.  J.  S.  Gould  says: 

This  grass  is  made  into  hay,  which  is  liked  by  cattle.    It  flowers  in  July ;  it  is  found 
'  in  most  parts  of  Europe,  and  it  widely  diffused  in  this  country  in  wettish  meadows. 

It  may  be  doubted  whether  the  European  grass  of  this  name  is  iden- 
tical with  the  American  one,  although  certainly  veiy  similar.  (See 
Plate  XII.) 

Glycebia  nebvata— Nerved  Meadow  grass. 

This  is  similar  in  appearance  and  habit  to  the  preceding,  but  smaller. 
The  culms  are  2  to  3  feet  high,  usually  somewhat  decumbent  below, 
often  branching  and  rooting  at  the  lower  joints.  It  varies  greatly  in 
size  and  in  the  magnitude  of  the  panicle.  It  usually  grows  along  the 
wet  margins  of  streams  in  close  patches.  The  panicle  is  from  4  to  8 
inches  long,  nodding  when  young,  loose  and  spreading  with  capillary 
branches.  The  leaves  are  8  to  12  inches  long,  and  2  to  3  lines  wide. 
The  spikelets  are  small,  about  5  flowered,  oblong,  becoming  puri)lish 
with  age.  The  upper  glume  is  3  nerved  and  obtuse,  the  lower  rather 
acute  and  scarious  on  the  margin.  The  lower  palets  are  truncate-obtuse, 
and  prominently  7  nerved  j  the  upper  one  2  toothed  at  the  apex.  It  is 
a  very  common  grass  in  moist  grounds  and  swamps,  extending  to  the 
Kocky  Mountains  and  northward  to  Alaska.    (See  Plate  XIII.) 

POA  00MPEE3SA— Wire  grass,  Blue  grass. 

This  species  has  sometimes  been  confounded  with  the  Kentucky  Blue 
grass  {Poa  pratensis)^  from  which  it  differs  in  many  particulars."  It  is 
found  in  many  old  pastures,  on  dry  banks,  and  in  open  woods. 

The  culms  are  hard  and  much  flattened,  1  foot  to  18  inches  loug,  more 
or  Icvss  decumbent  and  bent  at  several  of  the  lower  joints.  The  leaves 
are  scanty,  smooth,  short,  and  of  a  dark,  bluish  green  color.  The  pan- 
icle is  shoit  and  contracted,  1  to  3  inches  long.  The  branches  aie  in 
pairs  or  threes,  short  and  rough,  and  frequently  one-sided.  The  si^ikt*- 
lots  are  ovate-oblong,  flat,  short-pediccled,  and  generally  5  to  0  flowenul. 
The  glumes  arc  acute,  3  nerved,  often  tinged  with  purple. 

The  lower  pnlets  are  3  to  5  nerved,  the  lower  part  of  the  nerves  finely 
hairy. '  At  the  base  of  the  florets  a  delicate  web  of  hairs  is  usually  pres- 
scnt*. 

This  species  may  be  distinguished  from  Poapratensis  by  its  flattened 
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decumbent  BtemSf  shorter  leaves,  shorter  and  narrower  panicle,  with 
fewer  branches.  It  forms  a  looser  turf,  but  has  a  firm  hold  by  means  of 
its  creeping  rhizoma. 

Very  contradictory  accounts  have  been  given  as  to  its  agricultural 
value,  some  denouncing  it  as  worthless  and  others  speaking  well  of  it. 
Hon.  J.  S.  Gould  says,  respecting  it : 

It  is  certain  that  oows  that  feed  npon  It  both  in  pasture* and  in  hay  give  more  milk 
ftnd  keep  in  better  condition  than  when  fed  on  anv  other  grass.  Horses  fed  on  tliia 
hay  will  do  as  weU  aa  when  fed  on  timothy  hay  and  oats  combined. 

(See  Plate  XIV.) 

AvENA.  STRIATA— Wild  Oat  grass. 

This  grass  grows  on  rocky  hills  in  New  England  and  New  York*  The 
culms  are  about  2  feet  high,  smooth  and  slender.  The  leaves  are  nar- 
row, and  4  to  6  Inches  long;  the  panicle  is  slender  and  drooping;  the 
upper  2  or  3  branches  single,  undivided,  and  short-pediceled ;  the  lower 
branches  In  twos  or  threes,  with  longer  pedicels.  The  upper  branches 
have  each  only  a  single  spikelet,  which  is  ^  to  $  inch  long,  and  3  to  6 
flowered.  The  glumes  are  much  shorter  than  the  flowers,  thin,  scarious 
margined,  purpUsh,  and  acute.  Each  of  the  flowers  has  a  short  tuft  of 
hairs  at  the  base.  The  lower  palet  is  7  nerved,  4  lines  long,  with  a 
sharply  2-toothed  apex,  just  below  which  rises  a  slender  bent  awn.  The 
upper  palet  is  acute,  shorter  than  the  lower,  with  two  marginal  fringed 
nerves. 

This  grass  belongs  to  the  same  genus  as  the  cultivated  oats,  which  is 
Avena  sativa.  Its  range  is  to  the  northward,  being  addicted  to  a  eopl 
elevated  countiy.  Its  productiveness  and  value  for  agricultural  pur- 
poses has  not  been  tested.    (See  Plate  XT.) 

Danthonia  spicata— Spiked  Wild  Oat  grass. 

This  grass  grows  in  small  clumps  on  barren  hills  or  in  poor  clay  lands. 
The  leaves  are  mostly  in  a  tuft  near  the  ground,  short,  narrow,  and  curled 
in  dry  weather.  The  culms  are  1 J  to  2  feet  hign,  erect  and  slender.  The 
panicle  is  only  an  inch  or  two  long,  mostly  simple,  and  of  4  to  7  spike- 
lets,  with  very  short  pedicels.  It  is  a  very  poor  grass.  Hon.  J.  S.  Gould 
says: 

Ae  it  will  grow  on  hard  clay  lands  where  nothing  else  will,  it  mieht  be  worth  while 
to  sow  its  seed  on  snch  lands,  as  it  is  certainly  better  than  nothing,  but  the  better  plan 
is  to  manure  the  soil  so  that  it  will  produce  the  richer  grasses. 

(See  Plate  XYI.) 

Danthonia  compeessa— Compressed  Oat  grass. 

This  species  was  discovered  and  described  in  1868  by  Mr.  C.  F.  Aus- 
tin. It  grows  in  Pennsylvania,  Kew  York,  and  New  England.  Mr.  0. 
G.  Pringle  sends  it  from  Vermont,  growing  on  dry  hillocks  along  the 
Watcrbury  River.  It  also  grows  on  the  summit  of  the  Hoan  Mountain, 
North  Carolina,  over  large  areas,  and  furnishes  good  summer  pasturage. 
Probably  it  occiirs  on  the  other  mountains  of  the  Alleghany  Bange.  It 
differs  from  the  preceding  species  in  forming  a  compact  sod,  bj  having 
more  numerous  and  larger  leaves,  by  a  longer  and  more  spreadmg  'pani- 
cle, and  by  the  two  loii^,  slender  teeth  on  each  side  of  Uxe  awn  of  the 
flowers.    (See  Phite  XVII.) 


Digiti 


zed  by  Google 


356         REPORT   OF   THE   COMMISSIONER   OP   AGRICULTURE. 
Phalaris  INTERMEDIA — American  Canary  grass. 

This  species  resembles  the  Canary  grass  {Phalaris  canariensis),  which 
produces  the  seed  commonly  sold  as  food  for  Canary  birds.  It  is,  how- 
ever, a  taller  and  more  robust  species,  growing  2  to  3  feet  high,  with  a 
stout,  erect  culm,  and  broadly  linear  leaves,  which  are  from  4  to  10  inches 
lon^.  The  spike  is  oblong  and  compact,  1  or  2  inches  long,  or  In  the 
variety  amgustata  it  is  narrow  and  cylindrical,  3  or  4  inches  long,  and 
more  or  less  interrupted  at  the  lower  part.  The  spikelets  are  3  flowered, 
the  2  lower  flowers  being  imperfect  and  reduced  to  2  hairy  scales.  The 
upper  flower  is  perfect,  consisting  of  2  boat-shaped  palets  which  become 
thick  and  hard,  and  2  nearly  equal,  narrowly-keeled  glumes  which  are 
one-third  longer  than  the  ovate  hairy  flower. 

This  species  grows  in  South  Carolina  and  the  Gulf  States,  extending 
to  Texas,  and  then  stretching  across  to  the  Pacific  coast  ana  occurring 
through  California  and  Oregon.  It  has  frequently  been  sent  us  from 
the  Southern  States  as  a  valuable  winter  gra-ss. 

Mr.  Thomas  W.  Beaty,  of  Conwayborough,  S.  C,  sent  specimens  for 
analysis,  and  says : 

The  grass  I  send  voa  was  planted  last  September,  and  the  specimens  were  ont  on  the 
9th  instant  (March).  Yon  will  notice  that  it  is  heading  ont,  and  is  just  now  in  a  right 
condition  for  mowing.  It  is  wholly  a  winter  grass,  dying  down  in  the  latter  part  of 
April  and  first  of  May,  and  it  seems  to  me  should  be  a  great  thing  for  the  South  if 
properly  introduced  and  cultivat-ed,  or  rather  the  erouna  properly  prepared  and  the 
seed  sown  at  the  right  time.  It  would  afford  the  best  of  green  pasturage  for  sheep 
and  cattle  all  winter.    It  is  what  we  oaU  Gilbert's  Relief  grass. 

Many  years  ago  Dr.  Lincecum,  of  Texas,  experimented  with  this  grass, 
and  recommended  it  highly.    (See  the  Patent  OflSce  Eeport  for  1860.) 

In  California  the  grass  is  called  California  timothy,  and  is  said  to  have 
no  agricultural  value.    It  is  an  annual  or  biennial.    (See  Plate  XVIII.) 

Anthoxauthum  odobattjm— Sweet  Vernal  grass. 

A  perennial  grass,  much  employed  as  a  part  of  mixed  lawn  grasses, 
and  also  in  meawiows.  It  grows  thinly  on  the  ground,  with  slender  culms, 
seldom  more  than  1  foot  to  18  inches  in  height,  and  scanty  in  foliage. 
The  panicle  is  close  and  narrow,  except  that  it  expands  considerably 
during  flowering  time.  The  spikelets  consist  of  two  thin  keeled  glumes, 
of  which  the  lower  is  only  about  half  the  length  of  the  upper,  and 
the  upper  closely  incloses  the  flowers,  of  which  there  are  two  or  three 
in  each  spikelet ;  only  the  central  or  upper  one  is'perfect,  and  the  two 
lower  ones  reduced  to  an  awned  hairy  palet  on  each  side  of  the  perfect 
flower. 

The  perfect  flower  consists  of  two  small  unawned  palets,  two  stamens, 
and  two  styles.  The  awn  of  one  of  the  imperfect  flowers  is  long  and 
twisted,  that  of  the  other  is  shorter  and  straight.  It  is  very  Iragrant, 
and  gives  a  pleasant  odor  to  hay  which  contains  it. 

Mr.  J.  Stanton  Gould  says : 

It  is  nowhere  considered  a  very  valaable  variety  for  hay,  as  the  cnlms  are  wide 
apiurt,  very  thin,  and  bear  bat  few  leaves ;  hence  it  gives  a  light  crop  of  hay. 

(See  Plate  XIX.) 

Dactylis  glomebata. — Orchard  grass. 

This  is  one  of  the  most  popular  meadow  grasses  of  Europe,  and  is 
well  known  to  most  flarmers  in  the  ]^orthem  and  Eastern  States. 
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It  is  a  perennial  grass,  of  strong,  rank  growth,  about  3  feet  high,  the 
culm  and  leaves  roughiah,  the  leaves  broadly  linear,  light  green,  and  5 
or  6  on  a  culm. 

The  panicle  is  generally  but  2  or  3  inches  long,  the  upper  part  dense 
from  the  shortness  of  the  branches,  the  lower  branches  longer  and  spread- 
ing, but  with  the  spikelets  glomerated  or  tufted  closely  together.  The 
spikelets  are  usually  3  to  4  flowered,  one  sided,  on  short  rough  pedicels. 
The  glumes  are  pointed  and  somewhat  unequal,  the  upper  one  being 
smaller  and  thinner  than  the  lower.  The  lower  palet  in  each  flower  is 
ovate-lanceolate,  roughish,  and  ending  in  a  sharp  point  or  short  awn,  and 
is  rather  longer  than  the  glumes. 

Mr.  J.  S.  Gould  says,  respecting  this  grass: 

The  testimony  that  has  been  coUected  from  aU  parts  of  the  world  for  two  oentaries 
past  estabHshes  the  place  of  this  si>ecies  among  the  very  best  of  our  forage  passes, 
and  we  have  not  the  shadow  of  a  doubt  that  the  interests  of  our  graziers  and  dairy- 
men would  be  greatly  promoted  by  its  more  extended  cultivation.  It  is  always  found 
in  the  rich  old  pastures  of  Eu^land,  where  an  acre  of  land  can  be  relied  upon  to  fatten 
a  bullock  and  four  sheep.  It  is  admirably  adapted  for  growing  in  the  shade,  no  grass 
being  equal  to  it  in  this  respect  except  rough-stalked  meadow  grass  (Poa  trivial^.) 

(See  Plate  XX.) 

BouTELOUA  OLiGOSTACHYA — Grama  grass. 

The  name  Grama  grass  is  given  to  several  species  of  Bouteloua  grow- 
ing on  the  great  plains  of  the  eastern  slope  of  the  Rocky  Mountains 
and  the  high  table-lands  of  Texas.  They  are  valuable  grasses  for  graz- 
ing purposes,  but  they  grow  too  short  and  too  thinly  to  be  advantageous 
for  hay.  They  grow  in  bunches  with  a  mass  of  short  leaves  at  the  base. 
The  principal  characters  of  the  B.  oligostachya  are  as  follows : 

The  culms  or  stalks  are  from  1  to  1^  feet  high.  Near  the  top  there 
are  usually  two  or  three,  sometimes  more,  curved  flower  spikes,  about 
1^  inches  long,  consisting  of  numerous  sessile  flowers  closely  set  on  one 
side  of  the  stalk  or  raehis.  The'  spikelets  consist  of  the  pair  of  glumes, 
one  perfect  flower,  and  one  or  two  neutral  or  rudimentary  ones.  The 
palets  of  the  perfect  flower  are  two  or  three  toothed  or  awned  at  the 
apex. 

Although  this  is  one  of  the  most  valuable  of  grasses  for  the  western 
plains,  it  has  never  been  successfully  cultivated  in  the  moister  districts 
of  the  sea  coast.    (See  Plate  XXI.) 
• 

Spartd^a  cynosuboides— Fresh-water  Cord  grass. 

This  species  much  resembles  the  salt  reed  or  marsh  grass  of  the  Atljwi- 
tic  coast,  which  is  much  valued  for  making  marsh  hay.  The  fresh-water 
Cord  grass  grows  away  from  the  se^coast,  and  in  the  Western  States 
becomes  very  plentiful,  forming  a  large  part  of  the  product  of  the  sloughs 
or  wet  marshes  of  that  region.  It  is  a  perennial,  tall,  coarse,  and  stout 
grass,  growiug  from  3  to  5  feet  high,  with  leaves  2  or  3  feet  long.  It  is 
frequently  cut  for  hay,  but  is  a  very  coarse  inferior  article  unless  cut 
when  very  young.  It  gives  good  feed  very  early  in  the  spring,  but  be- 
comes so  coarse  as  soon  to  be  rejected  by  the  cattle  when  any  thingbetter 
is  procurable.  In  the  bottom  lands  of  the  Mississippi  it  is  abundant, 
and  has  to  some  extent  beeu  manufactured  into  paper.  The  top  of  the 
culm  for  about  one  foot  is  occupied  by  from  5  to  10  or  more  flower  spikes, 
which  are  from  IJ  to  3  inches  long,  and  consist  each  of  two  rows  of 
closely  set  spikelets  on  one  side  of  tiie  raehis.    The  spikelets  are  each 
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1-flowered,  flattoned  laterally;  the  glumes  linear-lanceolate  and  awl- 
poiuted,  the  npper  one  very  rongh  on  the  keel,  and  twice  the  length  of 
the  lower.  The  two  palets  are  nearly  equal,  and  about  the  length  of  the 
lower  glume.    (See  Plate  XXII.) 

MUHLENBERaiA  GLOMEEATA. 

This  grass  grows  in  wet  swampy  grounds,  chiefly  in  the  northern  and 
western  portions  of  the  United  States.  It  is  found  in  Colorado,  Utah, 
and  Nevada,  and  some  varieties  of  it  in  Texas  and  New*  Mexico. 

The  typical  form  is  2  to  3  feet  high,  stiffly  erect  and  unbranched,  gen- 
erally purphsh  below  the  joints.  The  culm  is  hard,  somewhat  compressed, 
and  very  leafy.  The  panicle  is  narrow,  2  to  4  inches  long,  composed  of 
numerous  close  clusters  of  flowers,  becoming  looser,  and  sometimes  inter- 
rupted below,  forming  an  interrupted  glomerate  spike.  The  spikelets 
are  l-flowered  and  closely  sessile  in  the  glomerules  or  clusters.  The 
glumes  are  linear-lanceolate,  gradually  tapering  into  an  awn  or  bristle  of 
equal  length.  The  flower  is  one-third  to  one-halt*  shorter  than  the  glumes, 
hairy  at  the  base  and  lower  part.  The  palets  are  unequal  and  very  acute. 
The  root-stalk  or  rhizoma  is  hard  and  knotty,  and  furnished  with  numer- 
ous short.  Arm  shoots  or  stolons. 

In  the  Eastern  States  it  is  utilized  as  one  of  the  native  products  of 
wet  meadows  in  the  making  of  what  is  called  wild  hay.  Specimens  have 
been  sent  tcom  Colorado  and  Kansas,  and  recommended  as  an  excellent 
grass  for  hay.    (See  Plate  XXHI.) 

CurnA  ABUin)iNACEA— Wood  Eeed  grass. 

A  perennial  grass  with  erect,  simple  culms  from  3  to  6  feet  high,  and 
a  creeping  rhizoma,  growing  in  swamps  and  moist  shaded  woods. 

The  panicle  is  from  6  to  12  inches  long,  rather  loose  and  open  in  flower, 
afterwards  more  close.  The  branches  in  fours  and  fives,  spreading  in 
flower;  after,  more  erect.  ThespikeletS  are  1-flowered,  much  flattened, 
crowded  in  the  panicle,  and  somewhat  purpUsh  in  color.  The  glumes  are 
lanceolate,  acute,  and  strongly  keeled,  the  lower  rather  shorter,  the 
upper  a  little  longer  than  the  palets.  The  flower  is  visibly  stalked  in  the 
glumes,  smooth  and  naked ;  the  palets  much  like  the  glumes,  the  lower 
one  longer  than  the  upper,  and  sometimes  having  a  short  awn  on  the 
back,  or  sometimes  naked.  The  leaves  are  broadly  linear-lanceolate, 
about  1  foot  long,  4  to  6  lines  wide,  and  with  a  conspicuous  elongated 
ligule. 

This  leafy  stemmed  grass  furnishes  a  large  quantity  of  fodder,  but 
experiments  are  wanting  to  determine  its  availability  under  cultivation. 
(See  Plate  XXIV.) 

Tricuspis  purpubba— Sand  grass. 

This  is  an  annual  grass,  growing  in  tufts  in  sandy  ground  along  the 
Atlantic  coast,  and  sdso  on  the  sandy  shores  of  some  of  the  lakes  and 
rivers  of  the  interior.  The  culms  are  about  1  foot  in  height,  rather  de- 
cumbent at  the  bafie,  with  numerous  (8  to  10)  short  joints,  and  a  corre- 
sponding number  of  narrow  awl-shaped  leaves  2  to  3  inches  long,  which 
are  bearded  with  hairs  at  the  top  of  the  sheaths.  There  are  usually  sev- 
eral lateral  panicles  of  flowers,  as  well  as  a  terminal  one.  The  lateral 
ones  are  inclosed  within  the  sheaths ;  the  terminal  one  usually  exserted, 
bat  short  and  simple.    The  spikelets  are  2  to  5  flowered,  the  glumes 
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mticli  sliorter  than  the  flowers,  which  are  somewhat  Hist^nt  from  each 
other;  bothpalets  are  strohgly  fringed,  thelower oij('2  eleft  at  the  8iim- 
uiit,  with  its  mid-rib  extended  into  a  short  awn. 
This  grass  apparently  has  little  practical  valUe. 

Aristida  PtTHPUREA— Purple  Awned  grass. 

Tliere  are  many  species  of  this  genus,  most  of  which  grow  in  dry 
sandy  or  barren  soils,  and  are  of  little  or  no  agricultural  value. 

The  species  which  we  figure,  Aristida  purpurea,  is  one  which  grows 
west  of  the  Mississippi  River,  and  is  common  and  in  many  places  abun- 
dant on  the  plains  of  Kansas,  New  Mexico,  and  Texas. 

It  is  an  annual  grass,  IJ  to  3  feet  high,  with  slender  culms,  much 
branched  from  the  base,  and  short-,  involute  leaves.  The  panicle  is  6  to 
8  inches  long,  rather  narrow,  and  when  in  flower  having  a  graceful, 
plume-like  look  from  the  spreading  of  the  long  purple  awns  or  beards 
of  the  flower.  The  spikelets  are  1-flowered.  The  glutnes  are  utieqnal, 
the  upper  one  being  about  J  inch  long,  the  lower  two-thirds  as  long,  and 
both  very  narrow  with  long  tapering  points.  The  lower  palet  is  narrow 
and  involute  or  rolled  together  around  the  upper  pulot  and  the  grain  or 
seed,  and  running  out  at  the  apex  into  three  slender,  diverging,  nearly 
^<]ual  awns  or  beards,  frotn  1  to  2  inclios  long. 

Where  this  grass  is  abundant  it  fnrnislies  an  inferior  grazing,  but  by 
enriching  the  soil  its  place  caii  be  supplied  with  much  more  valuable 
kinds.     (See  Plate  XXV.) 

KespectfuUy  submitted. 

GEO.  VASET,  Botanist. 

Hon.  Wh.  G.  Le  Dttc, 

Commissioner  of  Agriculture.  ♦ 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 
AND  GROUNDS. 

Sir:  I  have  the  honor  to  submit  the  following  report  in  connection 
with  the  operations  of  this  division. 

The  distributions  for  the  year  have  aggregated  to  the  number  of  one 
hundred  and  ninetj^-five  thousand  plants  of  various  kinds,  but  almost 
wholly  of  those  having  economic  value,  as  the  olive,  Japan  persimmon, 
tea,  coffee,  cinchona,  orange,  lemon,  fig,  grape,  strawberry,  &c.  Fully 
t^ven-eighths  of  these  plants  were  distributed  by  mail^  involving  much 
labor  in  their  preparation  for  this  mode  of  transxwrtation. 

Estimating  these  plants  at  the  very  low  price  of  5  cents  each,  they 
would  represent  a  money  value  of  $9,750,  a  sum  considerably  above  the 
amount  of  the  appropriation  allowed  for  labor  for  propagating,  and  for 
keeping  the  gardens  and  grounds  of  the  Department  in  order,  which 
includes  25,000  sqnare  feet  of  glass  structured  well  stocked  with  plants 
and  40  acres  of  ground,  much  of  it  kept  as  lawn  and  flower-garden, 
\vith  ntimerous  walks  and  drives,  together  with  collections  of  grapes, 
strawberries,  and  other  hardy  fruiting  plants,  all  of  whicli  require  much 
labor  and  attention  for  ordinary  care  and  keeping. 

But  little  has  been  added  to  the  arboretum  collection  during  the  past 
year.  The  proximity  of  the  grounds  to  the  city,  and  their  almost  un- 
protected condition,  render  it  a  difficult  matter  to  maintain  the  labels 
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on  the  trees  and  slirubs.  A  proper  snbstantial  fence  is  greatly  needed 
to  inclo«e  the  grouudij  and  insure  p:reater  certainty  in  the  results  from 
propagating  operations.  When  uuprotecte<l  from  depredators,  no  ab- 
solute certainty  can  be  guaranteed  in  preserving  the  nomenclature  of 
the  plants  in  the  cutting-beds,  in  consequence  of  the  liability  oi  the 
labels  being  displaced  beyond  the  possibility  of  accurate  readjustment 

FIGS. 

In  the  ordinaiy  winters  here,  fig  trees  are  killed  to  the  ground  even 
when  the  young  wood  has  been  as  perfectly  matund  as  the  climate  will 
admit.  The  branches  can  be  preserved  by  bending  them  down  and  pro- 
tecting them  by  a  covering  of  soil.  But  occasionally  early  fi^osts  will 
destroy  the  foliage  and  arrest  growth  before  the  wood  has  become  ma- 
tured ;  in  this  condition  covering  is  of  but  little  avail.  Towards  tiie  end 
of  October  of  the  present  year  the  thermometer  indicated  18  degrees  of 
irost,  which  amount  of  cold  had  the  effect  of  destroying  the  yearly 
growths  on  all  the  varieties  in  the  collection,  and  in  the  case  of  young 
plants  killed  them  completely.  To  guard  against  such  casualties  in 
future,  and  to  insure  a  su])ply  of  cuttings  for  distribution,  a  glazed 
structure  has  been  assigned  to  the  growth  of  a  small  but  select  collec- 
tion of  varieties  of  the  fig.  Tlie  house  is  single-roofed^  and  the  plants 
are  trained  against  the  wall.  The  object  here  being  more  for  the  pur- 
pose of  procuring  shoots  for  cuttings  than  that  of  procuring  quantities 
of  fruit,  the  border  for  the  roots  is  kept  well  enriched  so  as  to  encourage 
a  luxuriant  growth  of  wood,  the  ripening  of  which  can  be  "secured  by 
withholding  water  from  the  border  as  winter  approaches. 

In  northern  localities  where  the  1a^  will  not  endure  the  winter  unpro- 
tected, it  will  be  found  profitable  to  cultivate  them  under  glass.  The 
care  of  a  fig  ht)use  is  much  less  than  that  required  for  a  cold  grai>ery, 
and  the  crop  quite  as  certain  and  more  valuable  to  those  who  fully  ap- 
preciate the  value  of  fresh  figs.  Witii  a  judicious  selection  of  varieties 
the  plants  would  bear  continuously  during  summer;  each  plant  rii>ening 
two  crops  of  perfect  fniit  would  afford  a  daily  supi)ly  for  many  months. 

The  soil  for  fruiting  tigs  should  not  be  made  ricli ;  a  gravelly  or  sandy 
loam,  rather  poor  than  otherwise,  will  produce  the  best  results.  A  rich 
soil  encourages  a  heavy  wood-growth  at  the  expense  of  the  crop  of  frroit. 

FOREIGN  GRAPES. 

A  large  collection  of  foreign  grapes  is  cultivated  in  the  grape  house, 
mainly  for  the  puri>ose  of  furnishing  wood  for  |>ropagating  plants.  The 
young  plants  are  distributed  princi])ally  in  Florida  and  Texas,  in  which 
States  some  of  the  vyrieties  are  said  to  succeed  in  the  Oi>en  air  quite  as 
well  as  they  do  in  California. 

A  brief  description  of  some  of  tlie  more  recently  introduced  varieties 
is  herew  ith  given : 

Mrs,  Pincers  Black  Muscat. — This  gTapo  is  represented  as  a  late  fruit  of 
much  merit,  and  keeping  a  long  time  after  being  ripe.  After  fruiting  it 
for  several  years,  it  proves  to  be  of  but  little  value.  The  berries  set 
veiy  irregularly,  and  in  consequence  the  bunches  are  hnperiect  It  is 
only  medium  in  i)oint  of  flavor,  and  is  not  dLstinguish*  d  for  keeping- 
qualities  after  ripening. 

Mandersfield  Vonrt. — A  free-giowing,  prolific  variety.     The  fi*uit  is  " 
juicy  and  not  liigh  flavore<l.    The  berries  are  liable  to  .*>rack  open  and 
decompose  as  they  ripen,  unless  the  soil  is  quite  dry.    it  is  not  of  par- 
ticular value. 
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Primais  Franfignan, — The  flavor  of  this  variety  is  fnlly  equal  to  that 
of  the  belter  known  White  Frontijnian.  It  is  a  reinarknb!.v  prolific  va- 
nity, aii<l  is  au  aeqidsition  among  tree-powin.^:  high -flavored  gra|»es. 

Muaeat  Hamburg. — This  vtiriety  is  considered  tjO  be  the  same  as  the 
Bla4)k  Mmcat.  Comparing*  the  two  varieti*  a  as  they  grow  side  by  side 
they  closely  resemble  each  other.  The  Black  Muscat  appejjrs  to  have 
better-colored  and  more  cominict  bunches.  This  is  one  of  the  best  fla- 
vored black  grapes  iu  the  list,  and  when  well  grown  produces  very  fine 
bunches. 

Fonter^s  White  Seedling, — A  very  productive  early  grape  of  the  Siceet- 
water  class.  It  is  not  high  flavored,  and  is  no  improvement  upon  older 
varieties.  It  is,  however,  admirably  adajited  ior  pot-culture,  being  a 
great  bearer,  and  of  very  moilerate  growth. 

Dutchess  of  Baceleuvh, — ^A  free-growing  and  productive  plant,  produc- 
ing long  ta])ering  bunches  with  small  white  berries.  It  is  a  i)leasHnt- 
flavored  fruit,  but  does  not  come  up  to  description  as  possessing  exqui- 
site flavor. 

Early  Smyrna. — An  abundant  bearer,  of  the  Sweetwater  class  of  grapes ; 
fruit  ol  sweet,  spicy  flavor. 

R(yyal  Ascot — This  grape  promises  to  be  a  desirable  acquisition  to  the 
cold  grapery.  It  produces  a  medium-sized  bunch,  the  berries  large, 
solid,  crisp,  and  well  flavored. 

Trentham  BUwk. — A  very  prolific  variety.  The  bunches  are  of  medium 
size,  resembling  those  of  the  Hamburg  Muscat;  the  berries  juicy  and 
sweet,  but. not  highly  flavored. 

Ingrahamh  Prolific. — A  small,  early,  black  grape,  sweet  and  full  of  a 
brisk  spicy  juice,  not  worthy  of  place  in  a  house,  but  promising  as  a  good 
grape  for  some  portions  of  the  Southern  States. 

Napoleon  Muscadine. — ^A  free-growing,  prolific  vine;  fruit  resembles 
that  of  the  Royal  Muscadine,  but  much  more  distinct  in  flavor  than  that 
old  variety.     It  possesses  all  the  characteristics  of  a  good  table  grape. 

Reeve's  Muscadine, — This  is  an  early  variety  of  the  Sweetwater  class, 
very  productive,  and  of  fine  flavor. 

Lady  Downes. — This  is  a  valuable,  late-keeping  grape.  It  succeeds 
very  well  in  a  coUl  grapery,  but  requires  a  cool  night  temperature  when 
the  seeds  are  forming,  otherwise  the  berries  become  scalded,  turn  black, 
and  decay  quite  rapidly.  It  is  late  to  ripen  or  color,  and  cannot  be 
manageil  properly  uuless  the  grapery  is  provi<led  with  a  heating  appa- 
ratus of  some  kind.  With  proper  care  the  fruit  can  be  kept  hanging  on 
the  vine  until  March  and  Ai)ril.  The  fruit  is  not  of  the  highest  flavor, 
and  beyond  its  remarkable  keeping  qualities  has  no  particular  merit. 

White  Lady  Duwnes. — Kesenjbles  the  last  in  all  respects  except  in 
color;  it  is  the  best-keeping  white  grai>e  in  cultivation. 

Muscat  St.  Laurent, — A  very  prolific  variety  ;  bunches  long,  tapering, 
and  slightly  shouhlered ;  a  tender-fleshed  fruit,  but  not  highly  flavorexl. 

Marchioness  of  Uastiugs, — A  good  graj^e,  resembling  the  Black  Ham- 
burg^ but  n«.t  superior  to  that  well-known  variety. 

Dr,  Robert  Hogg. — Tliis  grape  closely  resembU^s  the  Royal  Muscadine^ 
and  is  about  equal  to  tiuit  Viiriety  in  flavor  and  productiveness. 

Among  thi-  older  varieties  may  be  mentioned  the  Front ignans,  white, 
black,  and  grizzly;  of  these,  the  wliite  is  the  best;  and  as  the  flavor  is 
the  same  in  all,  one  variety  is  sufiicient  in  a  collection  lor  family  use. 
It  is  also  one  of  the  best  for  cult-ure  in  pots. 

Muscat  of  Alexandria, — This  standard  variety  is  well  known  for  the 
large,  exquisitely -flavored  fruit  which  it  produces.  When  cultivated 
in  cold  graperii.  5  the  pollen  seems  to  be  imperfectly  developed,  and  con- 
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fiequeutly  the  bunches  are  frequently  irre<ralar  and  thin*  A  variety, 
the  Boicood  Muncat^  usually  sets  more  perfectly,  and  is  preferable  on 
that  account  The  Tottenliam  Park  Muscat  also  sets  very  regularly. 
The  flavor  of  these  varieties  is  similar  to  that  of  the  first  mentioned. 

Muscat  Trove^'ou — A  free-growing,  prolific  grape;  bunches  long  and 
well  formed ;  flavor  sweet  and  pleasant,  but  without  any  of  the  peculiar 
excellence  of  the  Muscats. 

Blach  Hamburg.-^ThiQ  excellent  grape  is  one  of  the  most  productive 
and  reliable ;  it  has  been  grown  of  a  large  size ;  the  berries  are  large, 
of  a  full  sweet  flavor  when  properly  maimed.  Many  persons  allow  too 
many  bunches  to  remain  on  the  plant,  which,  in  consequence,  never 
color  black  or  reach  full  maturity  of  size  or  flavor.  Severe  summer  prun- 
ing produces  a  like  result;  and  when  this  is  combined  with  a  heavy  crop, 
the  finiit  is  comparatively  woi-thlesa.  , 

The  Mill  Mill  Hamhnrg  is  sweeter  than  the  old  variety.  The  Wihnot 
Hamburg  has  a  larger  berry;  but  none  of  the  varieties  of  the  Hamburg 
are  essentially  distinct. 

Black  Pnnce. — A  standard  variety  for  the  cold  graperj-;  the  vine  is 
free-growing  and  prolitic;  the  bunches  long  and  tai)ering,  and  slightly 
shouldered;  the  berries  about  medium  in  size;  flavor  ifleayant  and 
rather  sprightly. 

Blach  1st,  Feiers, — A  very  desirable  vine,  producing  freely  of  long,  to- 
pering  bunches,  which  are  sometimes  heavy  shouldered  when  the  bunches 
are  large ;  the  liuit  is  brisk  flavored,  and  keeps  well  lor  a  long  time  after 
becoming  ripe.    It  is  a  good  sort  for  a  cold  grapery. 

Prince  Albei*t. — A  very  robust-growing  vine;  consequently  it  does 
not  come  into  bearing  so  early  as  most  varieties,  but  when  it  commences 
to  fruit  it  is  very  prolilie.  Tlie  bunches  are  very  large;  the  berries  of 
medium  size,  having  solid  flesh,  but  without  any  distinctive  character 
as  to  flavor.  It  is  A^aluablo  on  account  of  its  lateness,  its  showy  ap- 
pearance, and  productive  qualities. 

Buckland's  /^ at, t water, — This  variety  prodn(!es  a  larger  bunch  and 
berry  than  does  any  others  of  the  so-calltd  tSicccticatcr  cla^s.  It  is  a 
very  beautiful  grape,  and  of  good  flavor  when  ripened  to  a  golden  color, 
but  it  is  not  of  the  best  class  of  flavored  varieties. 

Palestine. — Tliis  variety  is  sometimes  grown  for  the  novelty  of  its  long 
bunches,  which  occasionally  reach  a  length  of  30  inches.  The  berries 
are  small,  hard-fleshed,  but  sweet  and  palatable.  Perhaps  the  best  use 
that  could  be  made  of  this  grape  would  be  to  cross  it  with  a  superior- 
berried  sort,  and  thus  secure  large-bunched  varieties. 

Chassclas  Munqne, — ^This  is  one  of  the  highest  flavored  of  all  grapes ; 
it  is,  however,  so  liable  to  crack  (the  berries  burst  and  decay  just  pre- 
vious to  ripening)  that  it  is  not  a  profitable  grai>e  to  plant.  In  pot  cul- 
ture it  answers  better,  as  the  fruit  can  be  preserved  and  ripened  by 
keeping  the  plants  rather  dry  during  the  period  of  ripening. 

While  nice. — ^This  grape  produces  very  large  bunches ;  the  berries  are 
of  medium  size,  and,  when  rij)ened,  of  an  amber  color,  are  sweet- tasted, 
but  not  high-flavored.  The  berries  are  prone  to  rot  and  decay  should 
the  soil  in  which  the  plants  are  growing  l>ecoine  wet  at  the  time  of  ma- 
turity. 

Sultana. — A  seedless  gi^ape,  said  to  be  the  source  of  the  Sultana  raisins 
of  commerce.  The  vine  is  of  vigorous  growth,  and  bears  profusely  of 
medium-sized  bunches  of  small  berriCvS,  which  are  sweet.  It  is  not  worthy 
of  culture  under  glass. 

Raisin  de  Calabricu. — A  very  strong-growing  vine,  producing  large 
bunches,  the  berries  of  a  fine  golden  color  when  ripe.    Bunches  wdgU- 
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iiig  over  25  pounds  have  been  produced.  TLe  fruit  keeps  for  a  long 
time  after  it  has  ripened,  but  it  is  scarcely  of  Recond-mte  quality. 

Oolden  Hamburg. — ^This  forms  a  fine-looking  bunch  of  large-sized  ber- 
ries. It  is  also  a  good-flavored  fruit  when  it  reaches  the  golden-colored 
state.    It  is  a  late-ripening  kind,  and  desirable  for  a  grapery. 

Zinfinial. — A  hardy,  vigorous  vine,  and  very  productive.  The  bunches 
ar0  long  and  slightly  shouldered  5  berries  medium-sized,  and  possessed 
of  a  brisk,  vinous  flavor. 

Purple  Damascus  and  Purple  Ramhurg  are  not  worthy  of  culture.  The 
fruits  have  no  particular  merit,  and  the  bunches  are  usually  irregular, 
and  the  berries  ripen  unevenly. 

White  Tokay. — A  very  showy  fniit,  bunches  large,  and  berries  above 
medium  size.  When  well  ripened  the  fruit  is  well  flavored,  but  the 
berry  is  liable  to  decay  during  damp  weather.  It  can  readily  be  dispensed 
with  for  l>etter  kinds. 

Boyal  Muscadine. — ^A  fine  early  grape ;  it  is  among  white  varieties 
what  the  Hamburg  is  among  black  varieties,  a  sure  bearer  and  always 
reliable.  The  bunches  are  of  good  size,  and  the  fruit  of  good  flavor.  It 
is  one  of  the  best  white  grapes  for  a  cold  grapery. 

Charles  DuhameL — An  early  ripening  grape  of  the  SweeUcater  type. 
This  grape  represents  a  class  which  may  possibly  prove  profitable  in 
many  of  the  Southern  States,  as  early  marketable  white  grapes. 

Muscatel. — ^This  belongs  to  the  same  type  as  the  last,  but  is  much  su- 
perior in  flavor^  and  is  an  abundant  bearer. 

PEOPAGATING  WATFVE  GRAPES. 

For  the  past  few  years  most  of  the  grapes  raised  in  the  garden  have 
be^n  propagated  in  beds  in  the  open  air.  Hard,  well-ripened  wood  is 
selected  and  made  into  cuttings,  which  are  each  about  4  inches  in  length. 
WhetherthecuttingcontainsonebudorejejOr  more,is  not  important,  and 
if  a  single  eye  can  be  obtained  with  3  inches  of  wood  attached,  it  is  con- 
sidered a  good  cutting,  although  lengths  which  are  under  3  inches  are 
looked  upon  as  uncertain  should  the  weather  during  the  early  portion 
of  summer  prove  to  be  hot  and  dry. 

The  ground  is  prepared  by  turning  it  over  to  a  depth  of  12  inches  in 
the  fall,  leaving  it  as  rough  as  jjossible,  so  that  it  may  be  eflfectu ally  per- 
meated by  frosts.  As  early  in  spring  as  the  ground  can  be  t^orkeJl,  the 
surface  is  carefully  forked  over,  and  broken  up  as  minutely  as  pmetica- 
ble  5  it  is  important  that  the  soil  should  be  deeply  pulverized. 

Previous  to  inserting  the  cuttings  the  surface  is  further  broken  by 
using  a  rake  having  iron  teeth  four  inches  in  length.  This  operation 
does  not  consist  in  merely  raking  over  the  suriace,  but  in  pushing  the 
rake  to  and  fro  to  the  full  length  of  the  teeth,  so  as  to  thoroughly 
comminute  the  soil  as  deep  as  they  will  reach. 

The  beds  are  marked  oflf  in  breadths  of  10  feet  with  3  feet  wide  alleys 
between.  The  cuttings  are  inserted  in  rows  across  the  beds;  they  are 
placed  about  2  inches  apart,  and  the  rows  are  formed  about  6  inches 
from  ea<jh  other,  so  as  to  admit  of  a  narrow  hoe  to  be  run  between  them. 

To  avoid  tramping  on  the  soil,  a  wide  board  is  used  to  stand  upon 
while  planting  the  cuttings.  The  whole  of  the  cutting  is  pushed  into 
the  soilj  so  that  the  upper  bud  or  end  (the  cutting  being  closely  cut  above 
a  bud)  IS  level  with  the  surface. 

The  bed  is  afterwards  covered  over  with  a  laj'cr  half  an  inch  in  depth, 
consisting  of  a  light  friable  soil;  pure  sand  may  be  used  if  nothing  bet- 
ter can  be  procured ;  a  mixture  made  of  one  part  sand  and  one-half 
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jr  ^  -'- c-^HOOAjto  the  pure  sand  5  swamp  mnck,  dried  and 

J  ■*■-*  *«  •wMmprf  by  sifting, 
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INVESTIGATION  OF  SWINE  PLAGUE. 

INTRODUCTORY. 

In  tlie  further  investigation  of  swine  plague  Dr.  Detniers  finds  bnt 
few  additional  symptoms  worthy  of  mention.  As  his  observations  ex- 
tended through  the  winter  he  was  enabled  to  observe  the  disease  closely 
daring  those  mouths  when  it  is  neither  so  general  nor  so  fatal  as  during 
other  seasons  of  the  year.  During  the  winter  months,  therefore,  and  in 
the  early  spring,  he  found  ble^ing  from  the  nose  and  symptoms  of  re- 
spiratory disorders  quite  irequent,  but  there  seemed  to  be  fewer  in<lica- 
tions  of  gastric  disorders  than  he  had  observed  during  the  summer  and 
fall  months.  Neither  was  the  prognosis,  as  a  rule,  so  hopeless  in  the 
winter  and  spring  as  during  the  summer  and  early  autumn.  This  he 
regards  as  attributable  to  the  fact  that  during  the  former  seasons  the 
seat  of  the  morbid  process  is  limited  more  frequently  to  the  respiratory 
t)rgans  and  to  the  pulmonal  tissue,  a-nd  is  not  found  so  often  in  the  in- 
testinal canal.  Thirty  additional  post  mortem  examinations  failed  to 
reveal  any  new  morbid  changes  worthy  of  special  mention.  A  few 
variations,  and  in  some  cases  an  unusual  combination  of  morbid  changes, 
were  observed,  which  will  be  found  accuiately  described  in  the  text  of 
Dr.  Detmers'  report.  The  absence  of  worms  or  entozoa  in  70  [)er  cent, 
of  the  whole  number  of  animals  dissected  prior  to  December  1,  and  their 
entire  absence  in  every  animal  examined  between  that  date  and  the  15th 
of  the  same  month,  would  seem  to  prove  conclusively.  Dr.  Detuiers 
thinks,  that  the  morbid  changes  characteristic  of  swine  plague  cannot 
be  attributed  to  the  work  of  entozoa.  He  thinks,  however,  that  the 
presence  of  wonns  in  large  numbers,  occuiring  in  weak,  j)o()rly-k(;pt, 
and  neglected  animals,  miiy  cause  considerable  mischiet",  antl  sometimes 
occasion  death,  but  in  such  cases  the  cause  should  not  be  attributed  to 
swine  plague. 

Former  experiments  seemed  to  fully  demonstrate  the  fact  that  swine 
plague  is  an  infectious  and  contagions  mala<ly,  and  that  it  is  eiisily 
communicable  from  one  animal  to  another  by  means  of  direct  inocula- 
tion, and  by  the  introduction  into  the  di<»estive  organs  oi*  the  infexitious 
principle  by  means  of  food  and  drinking  water;  second,  that  an  exceed- 
ingly small  quantity  of  the  virus  or  iniectu)as  principle  is  sufficient  to 
produce  the  disease;  third,  that  the  iieriod  of  incubation  does  not  exceed 
fifteen  days,  and  last«  on  an  average  from  six  to  seven  days;  fourth, 
that  the  small  microi)hytes  {hacilU)  found  in  all  the  moibid  i)io(luct>i,  iu 
the  blood  and  other  fluids,  and  in  all  excretions  of  the  animals,  would 
seem  to  constitute  the  infectious  i)rincii)le  of  the  malady.  This  being 
the  case  Dr.  Detmers  instituted  a  series  of  experiments  in  onier  to  de- 
termine, if  possible,  fii^st,  whether  the  infectious  principle  consists  solely 
in  the  bacilli  and  their  germs;  second,  whetiier  an  animal  tliat  has  re- 
covered from  the  disease  has  gained  immunity  from  a  second  attack; 
and,  thinl,  whether  the  aftVction  can  l)e  transmitted  to  other  classes  of 
domesticated  animals.  The  result  of  these  experiments  proved,  first, 
that  an  inoculation  with  haciUl  and  bacillus-germs  cultivated  in  so  in- 
nocent a  fluid  as  milk  will  produce  the  disease  with  just  as  much  cer- 
tainty as  an  inoculation  with  ptilmonal  exudation  from  a  diseavsed  or 
dead  hog ;  second,  that  an  animal  that  has  been  afflicted  with  the  plague 
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ha.s  not  lost  its  susceptibility,  but  may  contract  tilie  diseiise  again, 
though  probably  in  a  milder  form. 

In  order  to  test  the  susceptibility  of  other  animals  to  the  contagion, 
Dr.  Detmers  inoculated  two  heifers  with  the  virus  of  swine  plague,  and 
the  elevation  of  temperature  and  the  subsequent  pofft-mortetn,  examina- 
tion would  seem  to  indicate  that  the  disease  prevailed,  at  least  in  one 
case  (heifer  No.  2),  to  a  considerable  degree  of  intensity.  The  autopsy 
revealed  distinctly  limited  (circumscribed)  hepatization  at  several  i)oints 
in  both  lobes  of  the  lungs,  each  single  patch  comprising  only  a  few 
lobules,  but  these  were  distinct  and  well  defined.  The  most  extensive 
hepatization  was  found  along  a  larger  bronchus  in  the  posterior  part  of 
the  left  lobe.  The  hepatized  parts  or  i)atche8  amounted  to  about  4  or 
5  i)er  cent,  of  the  whole  pulmonal  tissue.  The  mucous  membrane  of  the 
bronchiae  was  found  to  be  slightly  swelled;  a  small  quantity  of  sernm 
was  found  in  the  pericardium  and  in  the  chest,  and  a  few  ounces  also  in 
the  abdominal  cavity.  The  lymphatic  glands  of  the  chest,  and  those 
belonging  to  the  mesenterium,  were  enlarged,  and  some  of  them,  e8X)e- 
cially  the  latter,  to  a  considerable  extent.  The  other  organs  exhibited 
no  abnormal  changes.  The  result  of  this  experiment  indicates  that 
while  cattle  are  not  as  susceptible  to  this  plague  as  swine,  yet  it  may  b© 
transmitted  to  them,  in  a  mild  form,  by  direct  inoculation. 

Many  illustrations  are  given  of  the  manner  in  which  the  contagious 
piinciple  is  transmitted  fix)m  herd  to  herd  and  from  farm  to  farm.  Be- 
lieving that  the  seeds  of  thedisease  consist  in  the  bacilli  and  their  germs, 
as  fully  described  in  his  former  report.  Dr.  Detmers  is  of  the  opinion 
that  these  microphytes  can  be  conveyed  from  one  place  to  another,  not 
only  in  the  morbid  products  of  the  disease,  such  as  the  tissues,  fluids, 
and  excretions  of  affected  and  dead  animals,  but  also  by  adhering  to  and 
contaminating  inanimate  objects,  both  fluid  and  solid,  and  independently 
of  any  vehicle,  thix)ugh  the  air  to  a  distance  of  a  mile  if  the  conditions 
are  favorable,  and  in  the  water  of  running  streams.  The  last  mode  is 
one  of  the  most  prolific  sources  of  infection,  as  these  microphytes  propa- 
gate and  multiply  in  water,  especially  if  it  should  be  contaminated  by 
a  mixture  of  organic  matter.  After  citing  many  cases  in  illustration  of 
the  various  ways  in  which  the  contagion  is  spread,  Dr.  Detmers  is  of  the 
opinion  that  the  following  facts  have  been  established : 

First.  The  plague  is  not  easily  communicated  unless  the  infectious 
principle  is  introduced  either  into  the  digestive  apparatus  with  the  food 
or  with  the  water  for  drinking,  or  directly  into  the  blood  through  wounds, 
sores,  scratches,  or  external  lesions. 

Second.  That  the  carcass  of  an  animal  that  has  died  of  the  plague 
will  communicate  the  disease  to  healthy  swine  if  eaten  before  it  is  thor- 
oughly putrifted. 

Third.  That  even  severe  frost  is  not  sufficient  to  destroy  the  infectious 
principle  if  the  same  is  protected  against  external  influences  by  some 
organic  substance.  Former  experiments  by  Dr.  Law  also  demonstrated 
this  fact. 

Fourth.  That  the  plague  is  readily  and  frequently  communicated  to 
healthy  animals  by  moans  of  the  water  used  for  drinking,  es])ecially  if 
the  same  should  bo  eoutaminatod  by  the  carcass  of  an  animal  that  has 
died  of  the  discaso,  or  )>v  tbe  exeroments,  nriiie,  nnsal  discharges, saliva, 
&(!.,  of  animals  nrilif't<Ml  willi  Uw  malady. 

Fifth.  Thnt  in  J^ualities  where  the  pliigiie  is  ])revai]in4^,  iM-eiy  wound, 
scratch,  oi'  soie  on  th'^  surface  of  the  body  constitutes  a  port' of  entity 
for  the  iiift'ctious  pi  hicii^lc. 

Sixth.  That  old  straw  stacks  and  other  decajring  i)oix>us  bodies  may 
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l>reservo  the  iufectious  principle  for  months,  and  in  many  cases  even  for 
H  whole  year. 

Seventh.  That  the  infectious  principle  enters  the  animal  organism 
and  communicates  the  disease  more  readily  through  exteimal  sores  and 
lesious  than  through  the  digestive  canal. 

Many  experiments  were  instituted  for  the  purpose  of  determining 
upon  a  system  of  preventive  measures  and  of  testing  the  value  of  certain 
remedial  agents.  As  to  the  result  of  these  experiments  and  the  conclu- 
sions deduced  therefrom,  the  reader  is  feferred  to  the  detailed  report  of 
Dr.  Detmers. 

When  Dr.  Law  closed  his  former  report  he  bad  just  commenced  some 
important  exi)eriments  for  the  purpose  of  determining  the  susceptibility 
of  other  animals  to  swine  plague.  These  experiments  resulted,  as  he 
had  previously  foreshadowed,  in  the  successful  inoculation  of  sheep 
and  rats,  and  in  the  transmission  of  the  disease  from  these  animals  back 
to  swine  in  a  virulent  and  intensified  form.  His  first  experiment  was 
undertaken  for  the  purpose  of  determining  at  what  period  or  stage  of 
the  malady  it  is  most  easily  and  certainly  transmissible  from  one  animal 
to  another  by  cohabitation.  In  his  previous  report  an  experiment  of 
this  kind  was  furnished,  and  a  deduction  made  that  the  disease  was 
most  virulent  when  at  its  height,  inasmuch  as  the  exposed  pig  seemed 
to  resist  the  contagion  from  an  animal  in  process  of  convalescence,  but 
within  twelve  days  fell  a  victim  to  the  disease  when  placed  alongside  of 
a  i)ig  in  which  the  malady  was  rapidly  advancing.  In  the  accompany- 
ing report  the  necropsy  of  tliis  pig  is  given,  from  which  it  will  be 
observed  that  it  was  afflicted  with  the  plague  in  an  intensified  form. 

The  autopsy  of  an  infected  lamb,  noticed  by  Dr.  Law  in  his  former 
report,  is  also  given  in  full.  The  intestinal  irritation  and  catarrh,  shown 
in  the  tenderness  of  the  anus  and  the  mucus  discharges  accompanying 
the  feces,  together  with  the  elevated  temperature  and  large  lymphatic 
glands,  presented  much  in  <»ommon  with  tlie  affection  in  the  pig.  The 
marked  eruption  in  the  ears  might  be  accepted  as  representing  flje  skin 
lesions,  so  common  in  swine  sulforing  with  the  plague.  The  more  charac- 
teristiclesions  revealed  by  the  post  mortem  examination  were  the  puride 
mottling  of  the  liver,  kidneys,  nm\  heart,  the  grayish  consolidation  of 
portions  of  the  lungs,  and  tlie  deep  iiigmentationof  the  lymphatic  glands 
in  general. 

The  next  experiment  wiik  that  ol'  a  merino  sheep  infected  by  inocula- 
tion. The  record  and  the  results  of  the  autopsy  are  very  similar  to  those 
furnished  by  the  lamb.  Here,  again,  tlie  principal  changes  consisted  in 
purple  mottling  of  the  liver  and  heart,  and  the  deep  pigmentiition  of  the 
lymphatic  glands.  Dr.  Law  is  of  the  oi)iTuon  that  the  yellowish-brown 
coloration  of  the  kidneys  in  this  case  implied  antecedent  changes,  prob- 
ably of  the  nature  of  intiammation  or  extravasation. 

From  virus  taken  from  these  aninmls  Dr.  Law  successfully  inoculated 
a  pig.  The  pig  was  inoculated  twiee,  at  an  inter\  al  of  tifteen  days,  with 
mucus  from  the  anus  of  the  infected  sheep,  and  with  scabs  from  the  ear 
of  the  lamb.  Enlarged  lymphatic  glands  were  observable  before  the 
last  inoculation,  and  six  days  after  there  was  a  febrile  temperature  and 
the  more  violent  manifestations  of  the  malady.  The  following  charac- 
teristic lesions  were  revealed  by  the.  necropsy,  viz:  The  intestines  con- 
tained patches  of  congestion;  tiie  follicles  were  eularu^ed,  and  the  rec- 
tum ulcerated ;  purple  discolorations  were  present  in  the  liver,  kidneys, 
and  heait;  the  lymphatic  glands  were  enlarged  and  cimgested  by  u 
deep  red,  in  some  eases  almost  black.  AVhile  the  evidence  of  the  ])ies- 
^ce  oi  the  disease  in  this  case  was  quite  positive,  in  order  to  confiim 
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it  beyond  question,  Dr.  Law  inoculated  a  second  pig  from  virus  taken 
from  the  first.  This  inoculation  was  successful.  While  followed  by  but 
a  sli«?ht  elevation  of  tenii>erature,  all  the  other  characteristic  symptoms 
of  the  disease  were  well  marked.  The  post-mortem  examination  was 
made* on  the  twelfth  day  aft^r  the  inoculation,  when  the  usual  lesions  of 
the  plague  were  found.  The  red  and  black  blotch es^on  the  skin  were 
extensive,  the  ears  blue,  the  intestines  extensively  congested,  with  en- 
larged follicles  in  the  ccecum  and  colon,  and  blood  extravasations  and 
ulcers  in  the  rectum.  Purple  dlscoloratious  and  petechiae  were  numer- 
ous on  the  liver,  kidneys,  and  heart,  and  finally  the  lymphatic  glands 
in  general  were  in  x>art  congested  of  a  deep  red,  and  in  part  pigmented 
as  the  result  of  a  previous  congestion. 

Another  successful  inoculation  of  a  pig  was  made  from  virus  from  an 
infected  lamb.  The  pig  was  inoculated  from  nuiteiial  taken  from  the 
swelling  in  the  axilla  (near  the  seat  of  inoculation)  of  the  lamb.  The 
inoculation  produced  fever,  with  the  general  malaise,  moping,  peevish 
grunt,  inapeteuce,  and  the  cutaneous  blotches  of  swine  plague.  The 
animal  was  killed  on  the  eleventh  day  after  inoculation,  when  the  au- 
topsy wa*s  at  once  made.  The  skin  showed  a  number  of  red  and  purple 
blotches,  and  wiis  covered  with  the  black  unctu<ms  exudation  so  fre- 
quently observecl  in  this  disease.  The  iKiwels  contained  jiatches  of  con- 
gesti(m,  the  caecum  and  colon  were  enlarged,  and  the  follicles  and  the 
rectum  were  uhterated.  The  liver,  kidneys,  and  heart  contained  the 
usual  puii)le  blot(!hes.  Finally,  the  lymphatic  ghuids  in  the  abdomen 
were  enlarged  and  congested  of  a  deep  red  or  blattk,  and  those  in  the 
chest  and  guttural  region  were  darkly  j)l,)^m(Mited.  This  was  regarded 
jis  a  most  unequivocal  case,  and  fully  conOrmed  the  position  heretofore 
tiiken  by  Dr.  Law,  viz.,  that  the  vims  of  swine  plague  may  be  trans- 
mitted through  the  sheoi)  and  conveyed  back  to  the  pig  with  active  and 
deadly  effect. 

This  experiment  was  followed  by  the  inoculation  of  a  pig  Nvith  vims 
from  infected  rat  and  lamb,  and  also  inoculations  with  virus  from  in- 
fected pig,  rat,  and  lamb.  By  reference  to  the  first  experiment  it  will 
be  seen  that  while  the  pig  showed  but  little  elevation  of  tem]>erature, 
there  was  a  purple  cutaneous  eruption  of  the  skin  on  the  fifth  day  and 
enlarge<l  glands  on  the  twelfth,  when  it  was  inoculated  with  bloody  mu- 
iMXH  from  the  anus  of  the  infected  lamb.  Alter  this  the  symptoms  be- 
came much  more  severe,  and  when  killed,  twenty-two  days  after,  the  an- 
imal show«'d  unmistakable  lesions  of  the  <lisease. 

The  next  subje^^t  was  that  of  a  healthy  female  Suffolk  pig.  This  was 
inoculated  with  albumen  which  had  been  charged  with  a<lrop  of  blood 
containing  bacteria  drawn  from  an  infected  pig.  For  fifteen  days  nothing 
more  was  shown  than  a  few  purple  s]»otsand  patches  on  the  rump,  tail, 
and  iHMtks.  The  subject  was  then  reinoculated  with  the  congested  intes- 
tine ♦)f  the  rat  which  had  died  two  days  after  inoculation.  The  intestine 
had  been  frozen  over  ni;;ht.  For  thirteen  days  more  (lie  same  equivocal 
symptoms  continued.  A  third  niocn]ati<m  was  now  i>ra<:tieed,  this  time 
with  blonily  mucus  from  the  anus  of  tlie  lamb.  Twenty-two  days  after 
this  inocnlation  the  j)ig  was  s;uriti<'ed,  but  beyond  some  pigmentation  of 
the  lymphatic  glands  presenteti  no  distinct  Icvsious  that  could  be  held 
characterihtic  of  the  specific  fever. 

On  February  5,  l.S71»,  Dr.  Law  inoculated  a  rat  with  virulent  matter  that 
had  been  j)reserved  for  seventy. t';^lit  days  closely  packed  in  dry  wheat 
bran.  Th(^  rodein  ^\as  pn-ser".vd  for  thirteen  days,  when  it  was  kille<I 
and  imiiiediately  disse<led.  The  sym])tonis  <luring  life  and  the  lesions 
found  :'ft''»  oi-.  {h  \.  ere  so  eh>si*Iyin  k(*e])fnjr  with  tiiose  of  swine  plague. 
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that  there  seemed  do  reovsonable  fcroiinds  for  douhting  the  entire  success 
of  the  iiiocidation.  In  order  to  confirm  this,  however,  and  place  the 
matter  beyond  doubt,  the  tbllowiug  experiment  was  undertaken :  On 
February  19,  1879,  a  healthy  pij?  was  inoculated  with  the  congested 
lymphatic  glands  and  lungs  of  the  above-mentioned  rat.  On  the  sixth 
day  after  inoculation  there  was  much  malaise,  with  redness  of  the 
skin  and  the  appearance  of  the  black  unctuous  exudation  on  the 
ears  and  logs.  These  went  on  increasing,  and  black  spots  and  patches, 
ineffaceable  by  pressure,  appeared  on  the  inside  of  the  thighs  and  hocks. 
The  subject  was  destroyed  on  the  twentieth  day,  and  showed  the  usual 
symptoms  of  the  disease.  The  lesions  were  as  unequivocal  as  in  any 
case  where  inoculation  was  made  Iromasick  pig  direct,  and  would  seem 
to  prove  conclusively  that  the  rat  is  cai)able  of  containing  this  disease 
and  of  conveying  it  back  to  the  pig. 

The  above  is  a  brief  resumS  of  the  results  of  the  more  important  ex- 
periments undertaken  and  completed  by  Dr.  Law  after  the  closing  of 
liis  report  last  season.  In  view  of  the  recent  discoveries  of  M.  Pasteur 
and  other  eminent  scientists  in  inoculations  for  eharbcm  and  anthrax,  a 
brief  mention  of  which  is  made  in  Special  Keport  No.  22,  Dr.  Law  is  now 
engaged  in  a  like  series  of  exi)eriments  to  determine  if  diluted  inocula- 
tions wiD  not  produce  swine  plague  in  a  mild  form  and  in  such  manner 
aa  to  guarantee  immunity  from  a  second  attack. 


SECOND  EEPOBT  OF  DE.  H.  J.  DETMEES,  V.  S. 

Hon.  Wm.  G.  Le  Due, 

Commissioner  of  Agriculture: 

SiE :  After  I  sent  you  my  supplemental  report,  dated  December  1, 
1878,  you  ordered  me  to  go  to  work  again  and  complete  the  investiga- 
tion of  swine  plague,  begun  under  your  directions  on  August  1, 1878. 
In  compliance  with  this  order  I  at  once  started  for  a  field  of  opemtions, 
and  arrived  at  Dixon,  Lee  County,  Illinois,  on  December  28.  After  a 
brief  survey  I  estiiblished  my  experimental  station  at  Gap  Grove,  a 
small  village  six  miles  west  of  this  place,  and  at  that  time  the  center 
of  an  infected  district.  I  remained  there  until  Febniary  8,  1879,  when 
you  ordered  me  to  the  Union  Stock  Yards  of  Chicago,  to  inspect  cattle. 
My  investigation,  in  consequence,  was  thereby  interrupted,  until  on  the 
16th  of  May,  1879,  when  you  requested  me  to  resume  my  tormer  work. 

The  results  of  my  work  in  investigating  swine  plague  from  December 
15  to  Febmry  7,  and  from  May  18  to  July  4,  will  be  found  briefly 
reported  in  thc^  following  pages:  For  convenience  and  to  avoid  unnec- 
essary repetition,  I  shall  arrange  the  various  chapters  in  the  same 
order  as  in  my  first  report,  an<l  shall  exclude,  as  much  as  possible, 
everything  already  stated  in  the  latter.  The  following  chapters,  there- 
foi*e,  may  bo  considered  as  supplementiiry  to  those  of  my  first  report. 

I.  DEFINITION  OF  SWINE  PLAGUE. 

^Nothing  new  needs  to  be  sulded,  except  that  swine  plague,  although 
a  disease  sui  g.neris,  peculiar  to  swine,  can  be  transferred  by  inoculation, 
and  undoubtedly,  also,  by  means  of  infected  food  and  water,  to  other 
animals,  such  as  rats,  rabbits  and  sheep  (Prof.  J.  Law),  cattle  and  dogs. 

24:    AG 
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2.  SYMPTOMS. 

I  have  visited  tliirty-two  different  herds,  aud  examined  a  lar^e  num- 
ber of  diseaised  animals,  but  have  ver^'  little  to  add  to  my  former  report 
The  essential  differences  observed  are  a^s  follows :  During^  the  winter  and 
in  the  spring  bleeding  from  the  nose,  difiiculty  of  breathing,  and  symp- 
toms of  i-espiratory  disorders  in  general  seem  to  be  more,  and  symptoms 
of  gastric  disorders  less  frequent  than  in  the  summer  and  in  the  falL 

3.  PRoaNOSis, 

Though  always  unfavorable,  the  same,  as  a  rule,  is  not  quite  so  hope- 
less in  the  winter  and  spring  as  in  the  summer  and  early  autiunn,  prob- 
ably because  in  the  foruier  seasons  the  seat  of  the  morbid  proeess  Ls 
limited  more  frequently  to  the  respiratory  organs  and  to  the  pulm(mal 
tLssue,  and  is  not  found  so  often  in  the  intestinal  canaL  Still  the  differ- 
ence, partially  due  no  doubt  to  some  other  causes  or  conditions,  to  be 
explained  further  below,  is  not  a  very  gi-eat  one,  especially  if  it  is  taken 
into  consideration  that  swine  plague  is  always  more  fatal  to  very  young 
pigs  than  to  older  animals  or  full-giown  hogs ;  and  that  more  pigs  are 
born  in  the  spring  than  at  any  other  season  of  the  year.  Consequently, 
the  average  age  of  the  pigs  (liseascd  with  swine  plague  is  much  less  in 
the  summer  than  in  the  winter. 

4.  MORBID   CHANGES. 

Since  December  15  numerous  examinations  (thirty-one  is  the  exact 
number)  have  been  made,  but  no  new  morbid  changes  not  met  with  be- 
fore have  been  discovered,  and  the  combinations  in  which  the  various 
morbid  changes  presented  themselves  did  not  essentially  differ  from 
those  already  recoi*ded  in  my  first  report  It  will,  therefore,  be  sufficient, 
in  order  to  avoid  unnecessary  repetition,  and  to  give  at  the  same  time  d 
complete  description  of  the  various  combinations  of  morbid  changes 
"which  have  come  under  my  observation,  to  describe  only  those  few  cases 
which  presented  such  variations  as  may  possibly  serv^e  to  throw  more 
light  upon  the  nature  of  the  morbid  process,  by  iM)inting  out  some  of 
the  probable  causes  of  the  great  diversity  of  morbid  changes  found  in 
different  animals.  Swine,  just  as  well  a«  other  domesticated  animals, 
and  perhaps  even  more  than  other  animals,  on  account  of  being  omniv- 
orous, and  having  therefore  more  opportunity  to  pick  up  worm-brood, 
are  subject  to  being  inhabited  and  i)reyed  upon  by  various  species  of 
parasitic  worms  or  entozoa,  especially  at  certain  seasons  of  the  year. 
These  worms,  of  course,  occur  just  as  well  in  those  animals  that  are 
afflicted  with  swine  plague  as  in  tJiose  that  have  never  been  exposed  to 
any  infection;  consequently  they  are  found  quite  often  on  post  mortem 
examinations. 

As  mentioned  in  my  first  report,  some  species  of  entozoa — Stron^ylns 
paradoxus  (in  the  bronchial  tubes),  Tncocephalus  crenatus  (in  the 
cajcum),  and  a  few  others — were  found  in  thirteen  animals,  or  at  least 
25  per  cent,  of  the  post  mortem  examinations  made  last  summer  and  fall, 
prior  to  December  1;  but  no  entozoa  whatever  could  be  found,  notwith- 
standing I  searclied  for  them  iu  nearly  every  examination  made  since 
December  15.  The  absence  of  worms  W  entozoa  in  75  per  eenU  of  the 
whole  number  of  animals  dissected  i)rior  to  December  1,  and  their  en- 
tire absence  in  every  animal  examined  after  death  since  December  la, 
proves  conclusively,  if  anything,  that  the  morbid  changes  characteristic 
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of  swine  plague  cannot  be  the  work  of  worms  or  eutozoa.  1  will  not 
deny  tUafc  the  latter,  if  present  in  large  numbers,  or  occurring  in  weiik, 
starving,  and  neglected  animals,  may  be  able  to  cause  considerable  mis- 
chief, and  even  death ;  but  such  cases  must  not  be  mistaken  for  swine 
plague.  Worms  or  entozoa  are  found  very  often  in  healthy  hogs  and 
pigs  independent  of  the  morbid  process  of  swine  plague,  and  have  no 
connection  whatever  with  that  disease.  I  therefore  simply  mentioned 
their  occurrence  in  my  first  report,  and  did  not  deem  it  necessary  to 
dwell  on  their  natural  history  or  on  the  damage  which  they  may  be  able 
to  do. 

The  most  essential  difference  between  the  morbid  features  presented 
at  the  post  mortem  examinations  previous  to  December  1  and  those 
found  in  the  animals  examined  in  the  winter  and  spring,  consists  in  a 
more  frequent  affection  of  the  large  intestines  (caecum  and  colon)  in  the 
summer  and  fall,  whde  in  the  winter  and  spring  the  principal  seat  of  the 
morbid  process  was  almost  invariably  in  the  organs  of  the  chest,  but 
especially  in  the  pulmonal  tissue.  In  the  summer  and  fall,  or  previous 
to  December  1,  ulcerous  tumors  in  either  one  or  both  of  the  large  intes- 
tines, caecum  and  colon,  were  found  in  about  90  per  cent,  of  the  whole 
number  of  cases  examined,  while  in  the  winter  and  spring  they  did  not 
exist  in  more  than  about  50  per  cent. 

This  difference  it  seems  to  me  is  not  accidental,  but  admits  of  an  ex- 
planation. At  any  rate,  the  predominating  affection  of  the  organs  of 
the  chest,  and  especially  the  extensive  embolism  and  exudation  in  the 
lun^s,  observed  invariably  in  every  case  in  which  the  large  intestines 
were  free  from  ulcerous  tumors,  may  be  traced  to  distinct  causes,  acting 
principally  during  the  winter.  Swine,  especially  in  the  cold  season  of 
the  year,  on  entering  their  lair  and  going  to  sleep  in  the  evening,  are  in 
the  habit  of  crowding  close  together,  of  lying  on  top  of  each  otier,  and 
of  frequently  passing  the  night  in  very  close  quarters.  Such  crowding 
into  a  narrow  space  cannot  fail  to  heat  their  bodies,  to  vitiate  the  at- 
mosphere, and  to  accelerate  the  respiration.  Consequently  it  will  pre- 
vent a  proper  decarbonization  of  the  blood  and  retard  its  circulation  in 
the  pulmonal  capillaries,  and  cause  more  or  less  congestion  of  the  lungs, 
and  prepare  those  organs  for  just  such  morbid  changes  as  are  effected  by 
the  badlli  and  their  germs.  In  the  morning,  after  the  animals  have  been 
heated  during  the  ni;;,'ht,  and  are  rising  from  their  lair  in  search  of  food, 
the  air,  especially  in  the  winter,  is  usually  cold  and  chilly,  and,  but  a  mo- 
ment ago  reeking  and  steaming  with  perspiration,  they  become  chilled 
and  commence  to  shiver.  Such  a  sudden  change  of  temperature  neces- 
sarily causes  a  disturbance  of  the  functions  of  the  lungs  and  of  the  skin, 
contracts  the  expanded  capillary  vessels  of  the  latter,  and  thereby  com- 
pels the  blood  to  inish  to  the  heart  and  to  the  interior  parts  of  the  body. 
All  this  cannot  fail  to  predispose,  especially  the  lungs  and  heart,  to  be- 
come the  principal  seat  of  the  morbid  process  of  swine  plague,  if  the  in- 
fectious principle^  the  bacilli  and  their  germs,  have  entered  the  organ- 
ism. Moreover,  it  appears  to  be  probable  that  an  imperfect  decarboni- 
zation of  the  blood  promotes  the  tendency  of  the  bacillus-germs  and 
partially  developed  baciUi  to  agglutinate  to  each  other,  and  to  form 
those  irregularly  shaped  clusters  which  clog  the  capillaries,  and  cause 
in  that  way  extravasation  of  blood  and  extensive  exudations.  Some 
other  influences  may  be  acting,  but  those  mentioned  seem  to  be  the 
principal  ones.  Tlie  greater  frSjuency  of  morbid  chapges  in  the  large 
intestines  and  in  the  digestive  canal  in  general,  in  the  summer  and  fall, 
has  probably  an  equally  good  cause. 

gwine  as  a  iiile  lead  a  more  independent  life  in  the  summer  and  £aU 
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thau  during  the  winter.  In  the  summer  and  fall  a  great  many  haye  ac- 
cess to  a  pasture,  others  are  allowed  to  roam  at  large,  and  get  their  food 
and  water  wherever  it  is  convenient,  and  almost  all  receive  at  least  some 
green  food.  Further,  the  bacilli  and  their  germs  propagate  more  ra]> 
idly  in  the  summer  and  eaily  fall  than  in  any  other  seiuson  of  the  year, 
and  the  heavy  dews,  common  from  July  or  August  till  November,  carry 
down  in  the  night  and  morning  those  germs  that  may  have  risfen  in  the 
air  during  the  day  and  deposit  them  upon  the  surface  of  the  earth,  but 
especially  upon  the  grass  and  herbage  of  field  and  pasture,  and  in  the 
water  of  pools,  brooks,  &c ;  consequently,  there  can  be  no  doubt  that 
an  introduction  of  the  disease-germs  into  the  animal  organism  with  the 
food  and  water  for  drinking  constitutes  a  more  frequent  means  of  infec- 
tion in  the  summer  than  in  the  winter.  Now,  according  to  my  observa- 
tions, as  mentioned  in  my  first  rejxjrt.,  the  morbid  process  seems  to  have 
a  special  tendency  to  atttiek  the  digestive  canal,  and  to  produce  ulcer- 
ous tumoi's  in  the  large  intestines,  if  the  infectious  principle  has  been 
inti'oduced  with  the  food  or  with  the  water  for  drinking;  but  this  is 
often,  though  not  always,  oonfineil  to  the  organs  of  the  chest  and  to  the 
lymphatic  system  if  the  disease-germs  have  entered  the  organism  through 
a  scratch  or  wounds 

▲  FEW  SPECIAI*  CASKS. 

1.  Poet  awrtem  examination  of  a  barrow,  nine  months  old,  belonging  to  H.  Miller^ 
PraireviUe,  Lee  County,  Illinois.    Date,  December  29. 

Externally, — No  rigor  mor^M,  and  carcass  yet  warm.  Skin  reddened  and  purpUsli  on 
lower  surface  of  body,  between  the  legs,  behind  the  ears,  and  on  the  neck 

InUmally. — Lymphatic  glands  enlarged ;  in  the  Inn^  gray  hepatization  and  numer- 
ous embolic  hearths,  looking  like  tul^rcles,  comprising  over  one-third  of  the  whole 
pulmonal  tissue ;  more  than  one  pint  of  serum  in  the  chest,  and  over  four  ounces  in  the 
X>ericardium,  capillaries,  and  larger  blood-vessels  of  the  heart,  but  especially  of  the 
auricles,  veiy  much  inieot^d  and  tinged  with  dark-colored  blood,  so  as  to  give  the  au- 
ricles an  almost  uniform  black-brown  appearance;  extra vasated  blood  and  large 
quantities  of  gelatinous  exudation  imbedded  in  the  tissue  (walls)  of  the  auricles ;  no 
ulcerous  tumors  in  the  intestinal  canaL 

2.  Post  moritm  examination  of  a  pig  nine  months  old,  weighing  250  pounds,  and  be- 
longing^ to  ^irs.  Harms,  Gap  Grove,  Lee  Coimty,  lUinois.  The  animal  had  just  died. 
Bate,  December  30.  v 

Externally, — Blood  oozing  from  the  nostrils. 

Internally, — ^Pulmonal  and  costal  pleura  nearly  everywhere  more  or  less  lirmly 
united;  brown  hepatization  extending  over  three-fourths  of  the  lungs;  some  parts 
almost  gangrenous,  and  containing  patches  of  oxtravasated  blood;  capillary  blood- 
vessels of  the  heart,  but  especially  of  the  auricles,  very  much  injected,  and  tinged 
with  dark-colored  blood;  left  auricle  perfectly  black;  blood  everywhere  dark-colored; 
lymphiitic  glands  everywhere  enlarged;  some  incipient  ulcerous  tumors  in  ca>cum,  and 
erosions  in  the  mucous  membrane  of  the  blind  end  of  the  same  intestine.  The  car- 
cass was  in  very  gooil  flesh,  and  rather  plethoric. 

3.  Post  mortem  examination  of  another  pig  of  same  age,  belonging  to  same  party. 
Date,  January  8. 

Externally, — ^No  chau|^C8  worth  mentioning. 

Internally, — Lymphatic  glands  somewhat  enlarged;  adhesion  between  pulmonal 
and  costal  pleura;  one-half  of  the  pulmonal  tissue  hepatizcd,  numerous  emboUo 
hearths  and  extravasations  of  blood  in  the  hepatized  parts  of  lungs,  and  the  tissue  of 
the  heart  and  of  the  posterior  aorta;  some  serum  in  pericardium;  auricles  of  the 
heart  spotted  with  numerous  specks  of  extravasated  blood ;  flesh  (iat  and  lean)  every- 
where very  yellow;  liver  more  or  loss  sclerotic,  and  contents  of  gall-bladder  very 
dark-colored  and  semi-solid ;  spleen  dark-colored,  and  spotted  with  small  rust-colored 
and  elevated  spots;  small  si)ecK8  and  patches  of  oxtravasated  blood  in  muoous  mem- 
brane of  stomach;  several  ulcerous  tumors — some  very  large,  others  small — ^In  colon; 
erosions  and  specks  of  extravasated  blood,  but  no  ulcerous  tumors  in  mucous  mem- 
brane of  ciBcum. 

4.  Post  mwtem  examination  of  a  pig  belonging  to  Mr.  Swi^rt,  Palmyra,  Lee  County, 
Dlinols.  Dati',  Januaiy  14.  Pig  was  killed  by  bleeding.  While  ahve,  was  bleeding^ 
ftom  the  nose,  and  br^atliing  with  difficulty. 

Morbid  c.^>anf/(Hi, — All  lymphatic  glauds  ver>'  much  enlai'gtMi;  pulmonal  pleura  of  lefk 
lobe  of  lungs  adhering  to  costal  pleura;  red.  and  brown  hepatization  and  numerous 
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specks  of  extravasated  bloo<l  in  lower  lialf  and  posterior  part  of  the  left  lobe;  in  right 
lobe,  three-fourtbs  of  the  whole  tissue  hepatizeid  and  containing  numerous  specks  of 
extravn.sated  blood  in  lower  half  and  posterior  part  of  the  leTt  lobe;  in  right  lobe 
three-fourths  of  the  whole  tissue  hepatized  and  containing  nnmerons  specks  of  extra- 
YOAated  blood,  and  also  an  abundance  of  fresh  and  partially  coagulated  exudation  in 
the  pulmonal  tissue,  and  on  the  surface  of  the  pnlmonal  pleura.'  The  hmgs,  but  es- 
pecially the  right  lobe,  presented  a  very  marked  appearance? — ^ray»  brown,  and  red 
hepatization— and  fresh  exudation  in  adjoining  lobules  alternating  with  each  other. 
Some  serum  in  pericardium;  blood  in  the  heart  and  everywhere  else,  dark-colored,  as 
in  all  animals  in  which  the  pulmonal  tissue  constitutes  the  principal  seat  of  the  mor- 
bid process;  one  ulcerous  tumor  in  colon;  ccecum  healthy. 

5.  Postmortem  examination  of  another  pig,  nine  months  old,  belonging  to  Mrs.  Harms. 
Carcass  in  first-rate  condition  as  to  flesh;  weight  220  pounds.    Date,  .fjiuuary  l^. 

Morbid  changes, — All  lymphatic  glands  enlarged;  pleura  of  right  lobo  of  lunijjs  par- 
tially coalesced  to  costal  plura ;  mlly  two-thirds  of  the  tissue  of  both  lobes  oi  lungs 
hepatized — red  and  brown  hepatization — and  containing  innumerable  small  patchea 
of  extravasated  blood  and  embolic  hearths;  some  serum  in  thoracic  cavity  and  in 
pericardium;  capillary  vessels  of  the  heart,  but  particularly  of  the  auricles,  very  much 
injected  and  tinged  with  dark-colored  blood;  numerous  small  red  spots  (extravasated 
blood),  as  large  as  a  millet-seed  or  smaller,  in  the  serous  membrane  of  the  small  intes- 
tines (Jejunum  and  duodenum);  numerous  large  and,  some  of  them,  confluent  ulcerous 
tumors  penetrating  into  the  external  or  serous  membrane  in  caaoum ;  several  smaller 
or  medium-sized  ulcerous  tumors  in  colon;  liver  yellowish ;  contents  of  gall-bladder 
semi-fluid  and  granular. 

6.  Post  mortem  examination  of  a  pig  belonging  to  John  Lord,  Palmyra,  Lee  County, 


Illinois.    The  pig  was  killed  by  bleeding  to  obtain  material  for  experimental  purposes. 
Date,  January  21. 

Morbid  changes, — Besides  those  usually  foond  in  the  organs  of  the  chest  and  in  the 
lymphatic  system  were  a  profuse  proliferous  growth  of  connective  tissue  and  epithe- 
lium cells  in  process  of  djecay,  presenting  a  profuse  aloerons  tumor  on  the  mucous 
membrane  of  the  stomach  at  its  large  curvature,  but  no  ulcerous  tumors  in  any  other 
intestine. 

7.  Post  mortem  examination  of  two  hogs  belonging  to  G.  Sartories,  near  Gap  Grove, 
Lee  County,  Illinois.  Both  animals  hiM  recovered  from  an  attack  of  swine  plague 
over  two  months  ago,  and  were  butchered  for  pork.  Date,  January  22.  One  of  the 
hogs,  No.  7,  dressed  180  pounds,  and  the  other  one,  No.  8,  dressed  260  pounds.  Both 
were  of  about  the  same  age,  and  over  a  year  old. 

Morbid  changes  in  No,  7. — Pulmonal  and  costal  pleura  connected  everywhere  by  means 
of  a  loose  and  very  meshy  connective  tissue,  which  could  be  torn  without  using  great 
force;  remnants  of  partially  absorbed  hepatization  in  anterior  lobes  of  the  lungs; 
firm  and  inseparable  adhesion  (union)  almost  everywhere  between  the  external  surface 
of  the  heart  and  the  internal  surface  of  the  pericardium.  (The  animal,  before  it  was 
killed,  exhibited  asthmatic  symptoms.)  No  other  morbid  chan^^  could  be  found, 
except  enlargement  of  most  of  the  lymphatic  glands  situated  in  the  thoracic  and 
abdominal  cavities. 
^  Morbid  changes  in  Xo,  8. — ^AU  lymphatic  glands  considerably  enlarged;  remnants  of 
hepatization,  but  yet  very  distinct,  and  inclosing  two  nodules  (one  of  the  size  of  a 
Bnuedl  cherry,  and  the  other  the  size  of  a  large  pea),  sequestered  by  an  envelope  of 
firm  and  solid  connective  tissue  in  the  anterior  parts  of  the  lungs;  no  adhesion  between 
the  pleurae,  and  no  other  morbid  changes.  (In  the  chapter  headed  '< Contagion''  I 
shall  have  to  refer  again  to  these  two  animals.) 

9,  10.  Post  mortem  examination  of  two  hogs  belonging  to  John  Lamken,  near  Prairie- 
ville,  Lee  County,  Illinois.  The  same  had  been  afflicted  with  swine  plague,  but  had 
recovered  over  two  months  ago,  and  were  butchered  for  pork.  Both  were  of  about  the 
same  age  and  sizi^,  and  dress^  each  about  275  pounds.  Date,  February  3.  No  morbid 
changes  in  hog  No.  9,  except  small  remnants  of  hepatization  in  the  lungs ;  and  in  hog 
No.  10  no  morbid  changes,  except  a  small  and  uuimportant  scar  in  the  caBcum.  indi- 
cating the  former  existence  of  an  ulcerous  tumor.  Both  hogs  undoubtedly  had  only 
a  very  mild  attack  of  swine  plague,  otherwise  more  important  morbid  changes  would 
have  been  left  behind.  If  any  exudation  or  hepatization  had  existed  in  the  lungs  of 
hog  No.  10 — and  it  would  bo  very  strange  if  it  had  not,  because  I  never  found  it  en- 
tirely wanting  in  any  other  of  the  numerous  j)o«t  mortem  examinations  I  had  an  occa- 
ion  to  make  (about  one  hundred  since  August  1)— it  roust  have  been  perfectly  ab- 
sorbed, because  no  trace  could  be  discovered. 

11.  Poftt  mortem  examination  of  a  pig  belonging  to  Mr.  Horace  McKay,  twelve  miles 
north  of  Champaign,  Champaign  County,  Illinois.  A  small,  evidently  stunted  animal, 
which  had  been  sick  for  two  months,  had  a  large  tumor  of  the  size  of  a  mau^s  fist  on  the  left; 
side  of  the  anterior  part  of  its  nose.  The  temperature  of  the  animal,  which  was  killed 
by  bleeding,  was  104.8^  F.  Date,  June  17.  Morbid  changes :  The  tumor  was  hard, 
tuainly  composed  of  a  denae  connectlye  tissue,  similar  to  that  of  an  intestiDal  ulcatonii 
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tumor,  and  nndoubtodlj-  oHginato<I  in  the  mncoas  membrano  of  the  nasal  caTitr.  Its 
interior  concave  surface,  commuDicatin^  with  the  latter,  was  coated  with  a  thicK  layer 
of  a  dirty-white  or  gray-yelJowish  detntus,  the  same  as  coats  the  sulface  of  the  fiker- 
ous  tumors  which  occur  in  the  lar^^e  intestines.  Its  cxterhal  surface  was  convex  or 
semi-globular,  dark-colored,  and  afmost  smooth. 

Internal  morhid  changes, — Two-thirds  of  both  lobes  of  the  Innffs  hepatized ;  some 
almost  clear  or  slightly  straw-colored  serum  in  the  pericardium  and  in  the  chest ;  froth 
in  the  bronchial  tubes;  all  lymphatic  glands  enlarged,  but  no  other  morbid  changes^ 
except  a  small  quantity  of  serum  in  the  abdominaicavity.  The  tumor,  aceording  to 
Mr.  McKay,  made  its  appearance  two  mbnths  ago,  at  the  beginning  of  tne  diseasei. 

12.  Postmortem  examination  of  a  small  pig  four  months  old,  belonging  to  M.  PhiKppi, 
ten  miles  north  of  Champaign,  Champaign  County,  Illinois.  This  animal  was  rery 
emaciated,  and  may  not  have  weighed  over  ten  ponnds.  Its  tcmperarure  Was  lOQP  P. 
it  had  been  sick  four  weeks,  and  was  killed  by  bleeding.    Date^  June  24. 

Morbid  c^n^et.— Small  quantities  of  serum  in  the  pmcardium  and  in  the  thoracio 
and  abdominal  cavities ;  lymphatic  glands  enlarged ;  capillary  vessels  of  the  anrieles 
of  the  heart  gorged  with  dark-colored  blood,  and  hepatization  in  the  liuigs,  comprising 
three-fourths  of  the  left  and  one-half  of  the  right  lobe. 

5.  EXPERndBNTS. 

The  experiments  made  previous  to  December  1,  and  recorded  in  my 
fltst  report,  have  proved :  1.  That  swine  plague  is  infections,  and  can 
M  ^mmnhicated  6t  transmitted  from  diseased  hogs  or  pigs  to  healthy 
animals  in  two  different  ways :  by  direct  inoculation,  and  by  an  ihtro- 
duction  of  the  infectious  principle^  either  with  the  food  or  with  the  water 
for  drinking,  into  the  digestive  canal.  2.  That  an  exceedingly  small 
quahtity  of  the  infectious  principle  is  sufficient  to  produce  the  dtseaae. 
3.  That  the  period  of  incubation,  or,  more  correctly,  the  stage  of  .coloni- 
zation, does  not  exceed  fifteen  days,  and  lasts  on  an  average  from  six  to 
seven  days.  4.  That  small  ScMzomyoetes^  the  hadlli  suis  and  their  germs, 
which  are  found  in  all  the  morbid  products,  in  the  blood  and  other  fluids, 
and  in  all  excretions  of  the  diseased  animals,  constitute,  almost  beyond 
a  doubt,  the  infectious  principle  and  the  real  cause  of  the  disease. 

I  concluded,  when  I  went  to  work  again  on  the  15th  of  December  last, 
to  make  another  series  of  experiment  for  the  purpose  of  ascertaining 
with  certainty,  if  possible :  1,  whether  the  infectious  principle  consiste 
solely  in  the  bacilli  and  their  germs ;  2,  whether  an  animal  that  has  had 
the  disease,  and  has  recovered,  has  lost  all  further  susceptibility,  or  is 
yet  subject  to  fiiture  attacks ;  and,  3,  whether  swine  plague  can  be  com- 
municated to  other  animals  besides  swine.  To  enable  the  reader  to  draw 
his  own  conclusions,  I  will  first  briefly  relate  the  exi)eriments  made,  and 
then  state  the  conclusions  I  have  arrived  at. 

On  January  9  I  bought  two  healthy  pigs  (which  I  shall  designate  as 
pigs  NoK.  1  and  2)  of  Mr.  H.  Lamken,  at  Prairieville,  and  put  each  pig 
by  itself  in  a  clean  and  comfortable  i)cn,  which  had  not  been  occupied 
by  any  hogs  or  pigs  for  a  long  time.  On  January  17  I  bought  another 
pig,  seven  or  eight  months  old,  of  Mr.  E.  Taddiiiken,  at  rrairie\illa 
This  pig  had  recovered  from  swine  plague  about  two  months  before,  and 
had  become  somewhat  stunted  in  consequence  of  its  sickness,  but  had  a 
very  good  appetite,  and  did  not  exhibit  any  symptoms  of  existing  fever 
or  of  active  diseavse.  It  was  dcsi^aiated  as  pig  Xo.  ,'5,  and  was  init  by 
itself  in  the  pen  occupied  by  pig  ]S  o.  2,  which  latter  was  put  in  with  pig 
No.l. 

January^l. — Charged  oneonnoeof  fn\shinilk.  just  «lrawii  fvorr,  tho  cow,  with  a  mere 
speck  of  the  proliterons  «;io\rth  of  llif  stomach  oi'  John  liOi\Ls  \)\^,  which  had  beeu 
kiUed  by  blecdini;.  TJk;  milk  tluw  cbar^^cd,  and  coiuain*  •!  in  a  }>crtoctl.v  clean  two- 
ounce  vial,  closed  by  a  ti^fht-iittiug  glass  8ti>i»]jcr,  was  kcid  at  a  cou:4taut'lo.raperaliii'C 
ofUOto  100^  F. 

January  22, — Xouo  of  tUc  ©xperimeatal  pigs,  so  far,  have  sbown  any  symptoms  of 
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disease.  All  seem  to  bo  in  good  health.  Nos.  1  and  2  are  thrifty  and  growing.  Inoc- 
ulated No.  3,  the  one  that  re<iovoi-od  from  a  previoiuj  attack,  in  the  car,  by  means  of  a 
email  inocnlation-needle,  with  a  little  juico  (less  than  half  a  drop)  pressed  out  of  tho 
proliferous  growth  of  tho  stomach  of  John  Lord's  pig,  IdUed  by  bleeding  for  tho  pur- 
pose of  obtaining  fresh  material  for  inoculation,  so  as  to  exclude  any  possibility  of 
prodacing  pyajmia. 

Januarjf  23. — luocniated  pigs  Nos.  1  and  2  also  in  the  oar,  by  means  of  a  small  inoc- 
ulation-needle, with  the  muk  charged  with  ImcHH  and  bacillus  germs  on  January  21. 
Examined  under  the  microscope,  and  milk,  besides  its  normal  constituents,  contained 
numerous  haoilU  and  bacillus  germs. 

January  24. — ^All  three  pigs  apparently  in  good  health.  None  of  them  show  any 
symptoms  of  a  reaction. 

January  25. — ^All  exjierimental  pigs  apparently  healthy. 

January  26. — Expermiental  pigs  apparently  healthy  :  all  have  good  appetite. 

January  27,  28,  and  29.— All  three  experimental  pigs  have  good  appetite.  No  symp- 
toms of  disease. 

January  30. — Pigs  Nos.  1  and  3  indisposed,  but  have  some  appetite.  Pig  No.  2  ap- 
parently healthy. 

January  31.— Pigs  Nqs.  1  and  3  show  plain  symptoms  of  disease,  are  sneezing  fre- 
qnently,  and  show  a  tendency  to  hide  in  their  bedding.  Pig  No.  2  apparently  all 
tight* 

I'ehruary  l.—Exx>eri mental  pigs  Nos.  1  and  3  evidently  sick,  both  sneeze  and  ooagh 
ft  CTcat  deal,  and  do  not  socm  to  have  much  appetite.  Pig  No.  2  apparently  not 
aifocted. 

Fi^fTuary  2. — ^Expcrimontal  pigs  about  the  same  as  yesterday. 

February  3.— Pig  No.  1  hides  in  its  bedding,  is  emaciated,  and  has  no  api>etite.  Pig 
No.  3  Is  sick,  but  oats  some.    No.  2  is  doubtful. 

February  4. — All  three  pigs  about  the  same  as  yesterday. 

February  5. — Pig  No.  1  has  no  appetite  whatever,  and  is  very  poor.  Nos.  2  and  3 
abont  the  same  as  the  day  before. 

February  6. — Pig  No.  1  about  the  same  as  yesterday.  No.  3  appears  to  be  slightly 
improving.    No.  2  sneezes  and  Uiows  other  symptoms  of  a  mild  attack. 

February  7.— Pig  No.  1  eats  a  little.    In  Nos.  2  and  3  no  visible  changes. 

As  I  was  called  away  to  Chicago,  I  had  to  leave  the  pigs  to  their  fate; 
but  in  order  to  learn  what  wonld  become  of  them,  I  left  them  with  Mr. 
H.  Lamken,  with  the  understanding  that  he  was  to  pay  for  pigs  Nos.  2 
and  3,  should  they  be  alive  three  weeks  after  date.  Pig  No.  1  was  con- 
ffldered  as  not  being  worth  anything.  In  due  time  Mr.  Lamken  sent  me 
liie  money  and  a  note,  in  which  he  stated  that  pigs  Nog.  2  and  3  were 
alive  and  improving,  and  pig  No.  1  of  no  account,  but  still  alive. 

I  intended  to  subject  the  causal  coniiection  of  the  idcilli  and  their 
germs  with  swine  plague  to  one  more  (negative)  test  by  inoculating 
healthy  animals  with  morbid  fluids  (exudations)  of  diseased  animals 
after  they  had  been  freed  from  bacillus-germs,  and  filtered  for  that  pur- 
pose some  i)ulmonal  exudation  and  blood  serum  through  sixteen  papers, 
but  did  not  succeed.  The  last  filtrate  examined  under  the  microscope 
BtQl  contained  a  large  number  of  bacillus-germs  or  globular  bacteria. 

The  experiments  related  above  prove  two  things :  First,  that  an  in- 
oculation with  ha-cilli  and  bacillus-germs,  cultivated  in  an  innocent  fluid, 
such  as  fresh  milk,  can  and  will  produce  the  disease  with  just  as  much 
certainty  as  an  inoculation  with  pulmonal  exudation,  or  with  any  othet 
bearer  of  the  infectious  principle  taken  directly  from  a  dead  or  diseased 
hog.  Second,  that  an  animal  that  ha«  been  afflicted  with  swine  plague, 
and  has  recovered,  has  not  lost  its  susceptibility,  but  may  contract  the 
same  disease  again,  though  probably  in  a  milder  form.  The  latter  fact 
has  received  further  contirmation  by  a  statement  of  Mr.  Keichard,  an 
intelligent  farmer  and  reliable  obsei-\'er,  residing  near  Prairievilie,  who 
informed  me  that  one  of  his  hogs  had  been  sick  with  swine  plague  three 
times,  but  liad  (partially)  recovered  after  each  attack,  and  was  still  living, 
but  of  not  much  value.  Such  cases  would  probably  occur  oftener,  if  It 
was  not  for  the  malignancy  of  the  disease;  the  first  attack  has  generally 
a  &tal  termination,  and  the  usually  very  short  Ufe  of  the  hog. 
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When  called  away  to  Ohica^  I  was  about  to  commence  a  series  of 
experiments  with  cattle,  for  the  pnrjwse  of  deciding  whether  swine 
plague  can  be  communicated  to  these  animals,  the  same  as  of  sheep  and 
rabbiM;  which,  I  had  seen  stated,  had  been  successfully  inoculated  by 
Professor  James  Law,  at  Ithaca,  N.  Y.  Considering  that  question  at 
any  rate  as  of  great  practical  and  scientific  importance,  something  hap- 
pened while  I  was  employed  in  the  Union  stockyard  of  Chicago  as  in- 
spector of  cattle  which  made  it  still  more  desirable  to  settle  the  question 
as  soon  as  i>ossible.  While  there  I  had  to  insi>ect,  ftt)m  February  10 
to  May  16,  over  300,000  head  of  cattle.  Among  that  vast  number  I  found 
only  one  animal  exhibiting  symptoms  decidedly  suspicious  of  contagions 
pleuro-pneumonia,  or  lung  fever.  The  animal  in  question  was  a  year- 
ling heifer,  and  had  come  in,  together  with  another  one,  in  a  car-load  of 
hogs  from  Sublette,  Lee  County,  III.  It  was  shipped  by  its  owner — so 
I  learned  afterwards — because  it  had  been  ailing  for  some  time,  and  was 
not  doing  well.  In  order  to  decide  whether  those  suspicious  symptoms 
exhibited  during  life  were  those  of  pleuro-pneumonia^  or  of  some  other 
respiratory  disorder,  I  bought  the  heifer  and  had  it  killed  by  bleeding 
for  post-mortem  examination.  The  morbid  changes  were  as  follows :  The 
lungs  filled  the  whole  thoracic  cavity  so  completely  as  to  show  on  their 
Bur&ce  plain  impressions  of  the  ribs.  Their  siirface  was  uneven  to  the 
touch,  and  on  further  examination  distinctly  limited  hepatization  *  such 
as  is  characteristic  of  contagious  bovine  pleuropneumonia,  or  lung 
plague  of  cattle,  presented  itself.  It  was  most  developed  in  the  left  lobe, 
and  particularly  in  its  anterior  part,  but  quite  large  and  distinctly  lim- 
ited patches  of  hepatized  lobules,  some  gray«  and  some  red  or.  brown, 
presented  themselves  also  when  the  left  lobe  was  cut  into^  in  its  central 
and  posterior  portion.  Externally  the  central  and  posterior  part  of  the 
left  lobe,  if  looked  at  'superficially,  seemed  to  be*  healthy,  because  the 
lobules  next  to  the  pleura  were  not  afiected.  The  right  lobe,  too.  con- 
tained several  patches  of  hepatization,  but  was  on  the  whole,  mucn  less 
affected  than  the  left  lobe.  I  cut  ofi'  some  of  the  worst  hepatized  parts, 
and  put  them  in  a  bucketf\il  of  clean  water ;  they  went  to  the  bottom 
like  a  rock.  Only  one  small  portion  of  the  pleura,  say  about  three  inches 
in  diameter,  and  coating  a  portion  of  lung  in  which  the  hepatization  ex- 
tended to  the  surface,  was  coated  with  a  slight  layer  of  exudation.  Most 
of  the  lymphatic  glands  in  the  chest  and  in  the  abdominal  cavity  ap* 
I)eared  to  be  enlarged.    No  other  morbid  changes  were  found. 

As  hepatization  in  the  lungs  of  cattle  is,  to  say  the  least,  an  exceed- 
ingly rare  occurrence  except  in  contagious  pleuro-pneumonia — in  a 
practice  of  over  twenty  years  I  have  never  seen  it  except  in  that  dis- 
ease, neither  have  other  experienced  practitioners  whom  1  have  con- 
sulted (I  will  only  name  Dr.  J.  C.  Meyer,  sen.,  of  Cincinnati,  and  Dr. 
F.  W.  rrentice,  of  Champaign,  and  refer  to  Professor  Gerlach's  work  on 
Veterinary  Jurisprudence) — and  as  Prof.  James  Law,  of  Ithaca,  N.  Y., 
had  succeeded  in  communicating  swine  plague,  a  disease  also  character- 
ized by  distinctly  limited  hepatization  in  the  lungs,  to  other  animals  than 
swine  by  means  of  inoculation,  the  question  arose :  Can  swine  plague 
be  transmitted  also  to  cattle,  and,  if  so,  what  is  the  case  in  question  ? 
Is  it  contagious  bovine  pleuro-pneumonia,  or  is  it  swine  plague  trans- 
mitted to  cattle!  It  was  clear  to  my  mind  that  if  it  was  contagious 
pleuro-pneumonia,  several  cases,  or  at  least  more  than  one  case,  would 
be  existing  at  the  phico  where  the  heifer  had  come  from ;  and  if  swine 
plague,  some  lasting  and  intimate  contact  or  association  with  diseased 
hogs  must  have  taken  place.  I  communicated  my  views  to  John  B. 
Sherman^  superintendent  of  the  Union  stock-yard,  and  to  Ifelsou  MoniSy 
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tlie  largest  cattle-dealer  and  ex|K)rter  in  Chicago,  and,  on  consultation, 
it  wa8  concluded,  in  order  to  obtain  certainty,  to  send  Dr.  F.  W.  Pren- 
tice, Professor  of  Veterinary  Science  in  the  Illinois  Industrial  Univer- 
sity, Champaign,  111.,  at  once  to  Sublette,  where  the  heifer  hail  come 
from,  to  make  a  thorough  and  searching  investigation.  Until  his  re- 
tain, and  the  contrary  had  been  proven,  the  worst  of  the  two  possibilities 
had  to  be  accepted,  as  it  was  not  known  that  swine  plague  could  be 
communicated  to  cattle.  Dr.  Prentice  made  a  thorough  investigation, 
but  failed  to  find  any  bo\ine  pleuro-pneunionia,  or  any  trace  of  its  ex- 
istence; he  learned,  however,  that  the  Leifer  in  question  had  been  raised 
in  the  hog-lot,  among  the  swine,  by  the  same  farmer  who  shipped  her  to 
the  stock-yard,  and  I  know  that  m  Sublette  and  immediate  vicinity  an 
immenso  number  of  hogs  and  pigs  had  died  of  swine  plague  in  the  latter 
part  of  last  fall  and  the  early  part  of  la^t  winter.  The  absence  of  any 
contagious  pleuro-pneumonia,  and  the  fact  that  the  heifer  in  question 
had  been  bom  and  raised  on  the  same  farm  from  which  it' bad  been 
shipped,  were  suflScient  proofs  that  we  had  not  to  deal  with  the  bovine 
lung  plague.  Dr.  Prentice  and  myself  were  therefore  able  to  contradict, 
on  his  return,  certaiu  perverted  statements  which  had  been  published 
in  several  papers.  Still,  although  fully  convinced  that  we  ha<l  not  to  do 
with  a  case  of  contagious  bovine  pleuro-pneumonia,  we  had  not  hufficient 
prdbf  to  authorize  us  to  pronounce  the  morbid  changes  in  question  the 
product  of  transmitted  swine  i>lague. 

When,  in  compliance  with  your  order,  I  resumed  the  investigation  of 
swine  plague  in  May,  which  had  been  interrupted  in  February,  it  waa 
one  of  my  first  attempts  to  ascertain  by  experiment  whether  swine 
plague  can  be  communicated  to  cattle  or  not.  On  May  20  I  bought 
two  healthy  heifers,  one  a  common  scrub,  and  about  eight  or  nine  months 
old,  and  the  other  a  half-breed  Jersey,  about  four  months  old.  The  lat- 
ter, designated  as  heifer  No.  1,  was  kept  in  a  good  pasture  on  the  same 
form  on  which  it  had  been  raised,  and  received,  besides  grass,  some  milk 
while  being  experimented  with.  The  former,  designated  as  heifer  No.  2, 
being  old  enough  to  eat  hay,  was  kept  in  a  good  stable  in  the  city  of 
Champaign,  and  was  fed  with  good  hay,  oats^  chopped  feed,  and  water. 
Both  animals  were  inoculated  in  the  ear — received  each  two  punctures — 
by  means  of  a  small  inoculation -needle,  No.  1  with  less  than  a  quarter 
of  a  drop  of  blood,  and  No.  2  with  a  similar  quantity  of  serum  pressed 
out  of  an  ulcerous  tumor  situated  in  the  scrotum  of  a  recently  castrated 
pig,  sick  with  swine  plague.  Up  to  June  5.  neither  of  the  heifers 
showed  any  symptom  of  disease,  but  it  may  be  remarked  that  heifer 
No.  I,  being  in  a  large  pasture  over  two  miles  from  town,  could  not  be 
visited  and  examined  every  day ;  but  heifer  No.  2,  being  in  a  stable  in 
town,  and  therefore  always  appi-oachable,  was  examined  at  least  twice 
every  day. 

June  5. — Heifer  No.  2  appears  to  be  less  lively ;  its  muzzle  is  tlry  and  warm,  and  the 
temperature  (in  rectiun)  lUvi«5"  F.     Heifer  No.  1  perfectly  healthy. 

Jane  tt. — Htiifer  No.  2,  appetite  changeable ;  muzzle  dry  ;  temperaturo  102.6<^  F. 

June  7. — Heifer  No.  iJ,  muzzle  moist ;  otherwise  no  change ;  temperature  102.4°  F. 

June  8, — Heifer  No.  2,  muzzle  moist;  appeiite  good.  (Broke  thereuiometer,  and 
tberoforo  failed  to  ascertain  temperature.)  Heifer  Ko.  1  evidently  all  right  in  every 
•  respect. 

June  9.— Inoculated  heifer  No.  2  at  5  o'clock  p.  m.,  by  means  of  a  hypodermic  syringe 
with  half  a  drachm  of  puliuonal  exudation,  obtained  from  the  lungs  of  a  pig  belong- 
ing to  Mr.  Coffee,  in  Campaign.  The  pi^  was  examined  immediaUSy  after  death,  and 
presented  all  those  morbid  changes  which  are  characteristic  of  swine  plague.  The  in- 
jection was  made  just  behind  the  shoulder-blade  into  the  subcutaneous  connective 
tissoe.  Heifer  No.  1  was  inoculated  by  the  san^e  means  with  one  drachm  of  the  same  ma^ 
UaM,    The  ixgsotion  waa  made  into  the  loose  oouneotive  tiaaue  of  the  dewlap.    TlM 


Digiti 


zed  by  Google 


378         REPORT  OP  THE  COMMIfiSIONER  OF  AGRICULTURE. 

esndatioii  used  was  pctfectly  free  from  ftny  putrid  6mcU,  and  contained,  examined 
nnder  the  microscope,  numetrous  bacillus-gemuj,  and  oomo  badUi, 

June  10.— No  visible  reaction  in  either  animal. 

June  11.— Heifer  No.  2,  no  change,  except  a  very  slight  swolling  attacked  by  a  few- 
flies  at  the  place  of  inoculation. 

June  12.— Heifer  No.  2,  chailgeable  appetite. 

Jum  13.— Heifer  No.  2,  no  morbid  symptoms  whatever ;  temperature,  102<^  F. 

June  14. — Both  heifers  apparently  iu  first-rate  health. 

June  15. — Heifer  No.  2  shows  signs  of  illness ;  breathes  fifty-six  times  a  minute :  muz- 
zle dry  and  abnormally  warm ;  appetite  slow  and  irregular;  eyes  somewhat  dull. 

June  16. — Heifer  No.  2  shows  at  times  plain  indications  of  illneas,  and  at  times  seema 
to  be  all  right ;  coughs  some ;  dung  rather  hard,  dark-colored,  and  coated  with  sticky 
mucus.    Temperature,  103.4^  F. 

Juw«  17.— Heifer  No.  2  evidently  sick;  muzzle  dry  and  hot;  appetite  irregular  and 
changeable;  dung  hard  and  dark-colored  as  yesterday;  respiration  accelerated.  The 
animal  acts  rather  dull,  and  shows  a  tendency  to  lie  down.    Temperature,  103.6^  F. 

June  18. — Heifer  No.  2,  iu  the  forenoon  the  same  as  yesterday,  except  the  temperature^ 
which  was  as  low  as  102^  F.  In  the  afternoon  apparent  improvement ;  muzzle  moiit^ 
but  temperature  103^  F. 

Heifer  No.  1,  till  date,  has  not  exhibited  any  eonspicuous  symptonm  of  dieease;  at 
least  none  has  been  observed  by  Mr.  Moore,  who  keeps  the  animal  in  hia  pasture,  and 
is  perfectly  familiar  with  all  the  various  'symptoms  of  swine  plague.  Examined  the 
animal  at  9  o'clock,  a.  m.,  and  found  the  muzzle  dry  and  abnormally  warm;  the 
breathing  accelerated,  and  the  temperature,  taken  without  any  struggling  or  resist- 
ance, 103  5'^  F. 

June  19.  — ^Heifer  No.  2,  no  essential  change ;  muzzle  sometimes  moist,  sometimes 
dry;  temi)erature,  103.4^  F. 

June  20. — Heifer  No.  2  about  the  same ;  dung  of  the  consistency  of  stiff  doueh,  and 
blackish  in  color  (the  food  consists  of  very  go(m  hay,  Some  oats,  and  occasionaUy  some 
bran  or  chop-feed);  temperature,  10;^.5<^  F. 

June  21.— Heifer  No.  2,  no  essential  change :  breathing  a  little  more  accelerated,  but 
the  eye  somewhat  brighter;  tempera tui-e,  103.G^  F. 

June  22. — Heifer  No.  2,  no  essential  change;  temperature,  104*^  F. 

June  23.— Heifer  No.  2,  temperature  in  the  morning,  104.4°  F. ;  in  the  evening, 
103OF. 

June  24.— Heifer  No.  2,  tcmpemtore  in  ih^  moniing,  103°  F.  Inoculated  the  same 
in  the  evening  once  more  by  means  of  a  hypodermic  sjTingo  with  ten  drops  of  the 
pulmoual  exudation  of  Mr.  Philiiipi's  pi;;. 

June  25.— Heifer  No.  2  less  lively,  more  dumpish  than  on  preceding  day ;  temx>eratnre^ 
103.6°  F. 

June  26.— Heifer  No.  2,  no  essential  change;  temperatgre,  104°  F. 

June  27, — Heifer  No.  2,  about  the  same;  temperature,  10.1.7-'  F. 

June  28. — ^Hcilor  No.  2,  appears  to  be  more  lively;  appetite  improved;  temperature, 

June  29. — ^Heifer  No.  2  eats  and  drinks  well ;  muzzle  moist ;  temperature,  103.6*^  F. 

June  30. — Heifer  No.  2,  muzzle  hot  and  dry  in  the  morning.  Took  at  1  o'clock,  p. 
m.,  a  few  drops  of  blood  from  a  vein  of  its  left  ear,  which,  e::amincd  under  the  micro- 
scope, contained  a  few  moving;  baciU;  and  several  cluKtei-jiof  bncillns-govm8(«e^  draw- 
lugs).  The  temperature,  taken  at  the  same  time,  was  only  102°  F.  At  6  o'clock,  p. 
m.,  respiration  lifty-six  breaths  iu  a  minute,  and  temperature  104.4°  F. 

Heifer  No.  1,  examined  in  the  afternoon,  appeared  to  be  all  right.  According  to  Mr. 
Moore,  it  ha^l  acted  dumpish  and  been  out  of  appel  ite  for  a  few  days,  but  had  recovered. 
So  it  may  be  concluded  that  heifer  No.  1  has  nad  a  very  mihl  attack,  but  its  vigorous 
constitution  has  enabled  it  to  overcome  the  effects  of  tht3  infections  principle. 

July  1. — Heifer  No.  2,  muzzle  hot  and  dry;  temperature  103.8°  F. 

July  2. — Heifer  No.  2,  muzzle  moist ;  respiration  accelerated ;  the  animal  breathca 
over  sixty  times  a  minute ;  auscultation  reveals  a  sliglit  ru'l>l)ing  sound,  and  incre.is<Hl 
bronchial  breathing;  temperature  104.6°  F.  Iu  the  evening  temperature  down  to 
io:p  F. 

July  3. — Heifer  No.  2,  temperature  at  0  o^clock,  a.  m.,  103.6°  F.  (It  may  be  remarketl 
here  that  heifer  Xo.  2,  dnringftho  whole  experiment,  bad  a  very  quiet,  clean,  and 
moderately  dark  stall,  .0x10,  v.herc  she  was  Hot  at  all,  or  but  very  littie,  mole.^t^d  by. 
Hies,  wliere  tlie  air  was  always  pure,  and  where  nothinj;  occurred  liable  to  raise  the 
temperature  of  the  body  above  noniial;  on  the  contrary,  wlierc  the  conditions  were 
rather  such  as  to  keep  the  temperature  at  the  lowest  point,  beeanse  the  animal  was 
tied,  had  no  cyerciKe,  and  was  naturally  of  a  very  qn'ut  and  uociie  dii«ipop>:uou.  It 
scarcely  ever  oiler,  d  any  resistaiK'c  while  being  examined.) 

At  9.15  o'clock,  a.  in.,  lieifcr  l^o,  2  was  killed  by  bleeding  by  a  pro- 
feiSsional  butcher. 
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Morbid  changes  found  at  thepost-niortem  examination, — ^Distinctly  limited 
(cii'cuiiiscribed)  hepatization  at  several  places  in  both  lobes  of  the  lungs, 
each  single  patch  comprising  onlv  a  few  lobules,  but  very  distinct  and 
well  defined.  (See  photograph  of  Plate  I,  of  aj)ortion  of  the  anterior 
part  of  the  left  lobe,  which  shows  two  small  h*epatized  patches.)  The 
most  extensive  hepatization  was  found  along  a  larger  bronchus  in  the 
lK)sterior  part  of  the  left  lobe.  The  hepatized  parts  or  patches  amounted 
to  about  4  or  6  per  cent,  of  the  whole  pulmonal  tissue.  The  mucous  mem- 
brane of  the  bronchje  was  found  to  be  slightly  swelled ;  a  small  quantity 
of  serum  wa%found  in  the  pericardium  and  in  the  chest,  aT»d  a  little  more, 
a  few  ounces,  in  the  Abdominal  cavity.  The  lymphatic  glands  situated 
in  the  chest,  and  those  belonging  to  the  mesenterium,  were  enlarged, 
some  of  them,  especially  the  latter,  to  a  considerable  extent.  All  other 
organs  appeared  to  be  perfectly  healthly  and  normal.  The  blood  prob- 
ably was  a  shade  darker  than  that  of  perfectly  healthy  cattle  butchered 
or  killed  by  bleeding:. 

The  experiment  with  heifer  Ko.  2  hda  proved  beyond  a  doubt  that 
iTwine  plague  caii  be  commutiicated  to  cattle  by  direct  Inoculation,  though 
t>erhaps  only  in  a  mild  form ;  2.  that  cattle  possess  less  susceptibility 
than  swine,  tod  are  not  easily  inlected;  and  3,  that  the  principal  morbid 
changes  of  swine  plague,  communicated  to  cattle  by  inoculation,  present 
tliemselv^  as  hepatization  of  the  pulmonal  tissue,  and  are  essentially 
the  same  in  cattle  as  in  swine. 

Since  the  possibility  of  a  eomtaunlcation  of  swine  plague  from  hogs 
to  cattle  has  thus  been  proved,  and  since  it  has  been  ascertained  by 
other  experiments  that  swine  plagne  is  communicated  from  hog  to  hog, 
not  only  through  wounds  and  scratches  (direct  inoculation),  but  also 
with  emial  facility  by  an  introduction  of  the  infectious  principle  with 
the  food,  or  with  the  water  for  drinking,  into  the  digestive  canal,  there 
remains  in  my  opinion,  not  the  least  doubt  that  the  heifer  killed  in  Feb- 
ruary in  the  Union  stock-yard,  which  was  raised  in  a  hog-lot  among  dis- 
eased hogs,  and  compelled  not  only  to  eat  and  drink  with  diseased  hogs, 
but  probably  also  to  consume  food  and  water  soiled  and  coutaminated 
with  the  exceedingly  infections  excretions  of  diseased  hogs,  was  diseased 
with  coinmunicated  swine  plague,  aggravated,  maybe,  by  rough  treat- 
ment and  transportation  by  raS.  !N^ay.  more,  it  was  even  possible  that 
the  cattle  (steers)  condemned  last  winrer  in  England  as  affected  with 
pleuro-pneumonia,  and  alleged  to  be  American,  and  even  Western  cattle, 
have  either  not  come  from  the  West,  or  from  any  of  the  Western  States, 
in  which  contagious  pleuro-pneumonia  has  ever  been  known  to  exist, 
or  have  not  been  diseased  with  contagious  bovine  pleuropneumonia, 
bnt  only  with  communicated  swine  plague.  On  a  great  many  farms  in 
nearly  all  the  Western  States,  the  steers  and  hogs  to  be  fattened  for  the 
market  are  frequently  fed  in  one  and  the  same  feed-lot,  and  eat  the  same 
food  and  drink  of  the  same  water.  It  is  therefore  possible  that  ?wine 
plague,  since  it  prevails  almost  everywhere  in  the  whole  stock -producing 
West,  nas  been  communicated  in  a  few  instances  to  steers ;  that  those 
steers  affected  with  only  a  very  mild  attack,  too  mild  to  be  noticed, 
passed  through  the  stock-yards  in  the  West  and  at  the  sea-coast  nfS  unsus- 
I>ected  and  healthy  animals,  and  that  the  originally  mild  form  of  com- 
municated swine  plague  became  sufficiently  aggravated  by  transporta- 
tion, exposure,  hardship,  and  confinement  on  the  Atlantic  steamer,  to 
be  readily  mistaken  for  bovine  liuig-plaffue  or  contagious  pleiiro-pueu- 
monia  by  the  time  the  cattle  arrived  in  England* 
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6.  SWINE  PLAGUE  IN  OTHER  ANIMALS. 

Professor  Law  succeeded  in  commtinicating  swine  plagrue  to  slieep  and 
rabbits,  and  Professor  Klein  successfully  inoculated  rats,  and  so  there 
is  no  doubt  that  those  animals  can  contract  the  disease  and  become  the 
means  of  its  spreading.  It  may  therefore  be  almost  superfluous  to  men- 
tion that  I  have  seen,  while  acting  as  inspector  of  cattle  in  the  Union 
Stock  Yard,  several  rats  evidently  diseased  with  swine  plague.  Pro- 
fessor Law's  experiment  in  inoculating  a  dog  has  not  been  as  successful 
as  he  desired,  and  there  is  no  doubt  that  dogs  possess  (jpmparatively 
little  susceptibih'ty,  but  they  are,  notwithstanding,  able  to  contract  the 
disease,  as  will  be  seen  from  the  following :  Mr.  I)d\id  Moore,  a  farmer 
residing  two  miles  north  of  Champaign,  is  known  to  be  a  reliable  man 
and  a  close  observer  of  all  the  symptoms  of  swine  plague  in  its  various 
phases.  Last  year  he  lost  nearly  every  hog  he  had  on  his  place,  and 
this  spring  he  lost  fourteen  pigs.  Late  in  the  fall,  so  Mr.  Moore  informed 
me,  his  dog,  a  pointer,  feasted  on  the  unburied  carcasses  of  hogs  that 
had  died  of  swine  plague.  In  less  than  two  weeks  the  dog  was  taken 
sick  and  showed  symptoms  identical,  Mr.  Moore  says,  with  those  exhib- 
ited by  his  diseased  hogs.  In  about  two  weeks  the  dog  was  ema- 
ciated to  a  mere  skeleton.  It  was  over  four  years  old,  and  Mr.  Moore 
is  positive  that  the  disease  was  communicated  swine  plague  and  not 
common  dog  distemper,  a  disease  which,  by  the  way,  was  not  prevail- 
ing in  the  neighborhood^  and  which  very  seldom  attacks  dogs  over  four 
years  old.  Of  course  this  was  not  a  case  witnessed  by  myself,  but  I  con- 
sidered it  worth  relating,  because  I  know  Mr.  Moore  and  cannot  doubt 
his  veracity. 

7.  THE  CONTAGIOUS  OR  INFECTIOUS  PRINCIPLE.— ITS  SPREADING,  ITS 
PROPAGATION,  AND  ITS  VITALITY. 

That  the  hacilU  mis  and  their  germs  constitute  the  contagious  or  the 
infectious  principle  and  the  true  cause  of  the  disease  has  been  confirmed 
not  only  by  the  result  of  my  experiments  with  pigs  Nos.  I  and  2,  but 
also  by  numerous  clinical  observations.  1.  None  of  the  inoculations 
made  since  August  1  produced  any  local  reaction  except  the  second  in- 
oculation of  heifer  No.  2,  which  was  followed  by  a  very  slight  local  reac- 
tion, consisting  in  a  scarcely  perceptible  local  swelling,  easily  accounted 
for  by  the  manner  in  which  the  operation  was  performed.  The  point  of 
the  hyi)odermic  syringe  used  was  very  weak  and  rather  dull,  and  an 
opening  through  the  skin  had  to  be  made  with  a  knife,  which  caused  a 
wound  sufficient  to  produce  such  a,  slight  swelling.  In  heifer  No.  1,  in- 
oculated on  the  same  day,  and  with  double  the  amount  of  the  same  ma- 
terial, but  by  means  of  another  hyi>odermic  syringe-with  a  point  strong 
and  sharp  enough  to  penetiate  the  skin,  no  swelling  whatever  appeared. 
If  the  infectious  princii)le  consisted  in  something  of  the  nature  of  a 
virus,  or  in  something  that  possesses  chemical  properties,  or  does  not 
need  to  propagate  and  to  multiply  before  it  can  act,  a  local  reaction 
would  have  taken  place. 

On  the  other  hand,  if  an  animal  infected  with  swine  plague  receives 
a  wound  or  an  external  lesion  sutiicieut  to  cause  congestion  and  inflam- 
mation, the  morbid  process  is  almost  sure  to  localize  in  the  congested  or 
inflamed  parts.  Further,  if  the  infectious  principle  is  introduced  into  a 
wound  or  a  lesion  with  inflamed,  swelled,  or  congested  borders — ^for 
instance,  in  a  wound  caused  by  ringing  or  by  castration,  &c. — the  morbid 
process  is  sure  to  develop  in  the  inflamed  or  congested  borders  of  that 
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woniid.  All  this  is  easily  accounted  for  if  the  hacilli  and  their  germs 
constitute  the  iDfectioiis  principle,  and  if  the  mode  and  manner  in  which 
they  obstruct  and  clog  the  capillary  vessels  is  taken  iuto  consideration; 
but  it  is  utterly  irreconcihible  with  the  non-appearance  of  any  local  reac- 
tion after  an  inoculation  by  means  of  a  wound  too  slight  to  cause  conges- 
tion if  the  infectious  princii>le  possesses  the  nature  of  a  virus  or  of  a 
chemical  agency. 

3.  Swine  plague,  until  the  last  days  of  December,  or  until  the  ground 
becomes  covered  with  snow  and  the  weather  exceeding  cold,  was  spread- 
ing from  farm  to  farm  and  from  place  to  place,  but  as  soon  as  the  tem- 
I)erature  commenced  to  remain  below  the  freezing  point,  at  noon  as  well 
as  at  night",  it  at  once  ceased  to  spread  from  one  farm  or  locality  to 
another.  At  the  same  time,  however,  it  was  also  observed  that  the 
very  cold  weather  of  the  last  days  of  December  and  of  the  first  days  of 
January — at  seven  o'clock  in  the  morning  of  the  2d  day  of  January  the 
tliermometer  indicated  at  Gap  Grove,  Lee  County,  Illinois,  a  temperature 
of  28^  l)elow  zero,  and  at  the  same  hour  on  the  day  following  a  tempera- 
ture of  240 — <jid  not  materially  interfere  with  the  spreading  of  swine 
plague  from  one  animal  to  another  in  all  pens  and  hog-lots  in  which  the 
diseasehad  previously  made  its  appearance,  and  in  which  the  way  of  feed- 
ing and  watering  the  animals  was  such  as  to  allow  a  contamination  of  the 
food  and  of  the  water  for  drinking  with  the  excrements  or  other  excre- 
tions of  the  diseased  hogs,  or  in  which  the  hogs  and  pigs,  still  healthy, 
had  open  wouuds,  sores,  or  scratches,  and  had  to  sleep  together  with 
the  diseased  hogs  in  the  same  sleeping  place  and  on  the  same  litter — 
old  straw  and  manure,  for  instance.  Afterwards,  when  milder  weather 
had  set  in,  the  spreading  from  one  place  to  another  very  slowly  com- 
menced again. 

Xow,  if  the  hacilli  and  their  germs  do  not  constitute  the  infectious 
principle  and  the  cause  of  the  disease;  if,  on  the  contrary,  the  latter 
consist  in  some  mysterious  poison,  or  an  invisible  chemical  lluidum,  the 
facts  and  observations  just  related  cannot  be  explained,  because  it  must 
be  supposed  that  the  low  temperature  prevailing  at  the  end  of  the  old 
and  the  beginning  of  the  new  year,  would  have  affected  the  infectious 
agency  either  not  at  all,  or  just  the  same  within  as  without  the  hog-lot, 
and,  at  any  rate,  would  not  liave  prevented  the  spreading  of  the  plague 
except  by  destroying  the  infectious  principle.  The  latter,  however,  is 
not  easily  destroyed  by  frost,  but  only  caused  to  become  dormant  till 
the  temperature  rises  again,  otherwise  the  exceedingly  cold  weather  and 
continuous  frost  of  last  winter  would  have  been  sutticient  to  extinguish 
the  disease;  and  the  new  outbreaks,  or  the  renewed  spreading,  which 
took  place  when  the  weather  became  warmer,  not  only  in  one  locality 
but  in  a  great  many,  would  not  have  been  possible.  All  the  facts  and 
observations,  however,  will  become  perfectly  harmonious,  and  be  fully 
explained,  if  the  means  by  which  the  disease  is  produced  and  commu- 
nicated consists  of  something  corporeal,  endowed  with  vitality  and 
means  of  propagation ;  in  other  words,  if  the  bacilli  and  their  grrms 
constitute  the  infectious  principle  and  the  cause  of  morbid  process,  as 
will  become  more  evident  by  the  following  results  of  my  investigation : 

Last  summer  and  fall  it  wa«  found  that  the  bacilli  and  their  germs, 
present  in  immense  numbers  in  the  excrements,  urine,  and  all  other 
excretions  of  the  animals  diseased  with  swine  ])lague,  were  earned  up- 
ward into  the  air  by  the  evaporation  of  the  fluid  parts  or  watery  con- 
stituents of  those  excretions,  and  came  down  again  with  the  dew,  the 
rain,  and  other  precipitates  of  atmospheric  moisture,  and  were  deposited 
on  the  surface  of  everything  wetted  by  the  dew  or  the  rain,  on  the  grass 
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and  on  other  food-plants  of  field  and  pasture,  aud  in  that  way  were 
conveyed  from  one  place  to  another.  Such  a  rising  in  the  aii*,  aud  such 
a  conveyance  of  the  bacillus  germs  from  one  place  or  locality  to  another, 
cannot  be  accomplished  at  all,  or  only  to  a  very  limited  extent,  while 
everything  is  frozen  or  covered  Avith  snow,  because  in  that  case  all  the 
moisture  and  watery  parts,  which  otherwise  might  have  evaporated,  are 
locked  up  by  frost — have  become  solid. 

3.  It  was  further  observed  that  swine  plague  spread  the  most  rapidly, 
and  was  the  most  malignant,  among  herds  in  which  the  animals  had 
external  wounds,  sores,  or  lesions,  caused  by  recent  ringing,  castration, 
&c.,  and  in  all  those  swine-yards  or  hog-lots  in  which  an  old  straw-stack 
served  as  shelter  and  sleeping  place,  wounds,  sores,  and  scratches  con- 
stitute a  port  or  entree  for  the  disease-producing  germs,  and  partly 
rotten  and  constantly  damp  old  sti-aw-stacks  not  only  catch  the  organic 
particles,  such  as  the  hatilli  and  their  germs,  that  may  be  Heating  in  the 
air,  but  also  shelter  and  protect  them  against  destructive  influences, 
and  favor  and  promote  their  development,  propagation,  and  dissemina- 
tion, first  by  being  warmer,  in  the  winter  at  lea^t,  than  the  surrounding 
atmosphere,  and  secondly,  by  absorbing  and  causing  to  evaporate, 
in  consequence  of  their  i>orous  condition,  a  great  deal  of  moisture. 
Clinical  observations  have  convinced  mo  tliat  an  old  straw-stack  may 
preserve  the  infectious  principle  for  several  months.  The  above  facts, 
too,  if  looked  upon  in  a  proper  light,  will  go  far  to  show  that  the  infec- 
tious principle  must  be  something  endowed  with  vitality  and  means  of 
propagation. 

4.  When  resuming  my  investigation  in  May,  I  went  again  to  Cham- 
paign, Champaign  County,  Illinois,  because  I  had  been  informed  of  the 
existence  of  swine-plag-ue  in  the  immediate  vicinity  of  that  i)lace.  Ar- 
riving there  I  found  my  information  to  be  correct,  but  found  also  that 
the  disease,  which  had  never  entirely  ceased  to  exist  in  that  county 
since  July  a  year  ago  (1878),  was  spreading  very  slowly,  and  made  a 
temporary  stop,  or  ceased  to  spread  immediately  after  each  heavy  or 
pouring  rain,  and  during  the  spring  most  rain-storms  in  the  West  are  of 
this  character.  I  found,  further,  that  even  its  propagation  within  the 
herd  became  visibly  slower  or  stopped  altogether  for  several  days  after 
each  violent  or  pouring  rain  in  all  such  herds  as  were  kept  in  a  pasture 
or  a  hog-lot  sufficiently  drained  to  enable  the  water  to  flow  ofi*;  but  the 
spreading  was  not  visibly  interrupted  in  such  herds  as  were  kept  in  a 
timber-lot  or  in  a  pen  under  roof.  So  I  have  necessarily  come  to  the 
conclasion  that  each  pouring  rain  brought  down  the  bacilU  and  bacillus 
germs  floating  in  the  air  and  washed  them  away  at  once,  not  only  from 
the  grass  and  herbage,  but  also  from  the  surtace  of  the  ground.  In 
timber  lots,  however,  it  was  difierent;  there  the  force  of  the  rain  ^m 
broken  by  the  trees  and  the  usually  rank  vegetation  beneath,  and  there 
the  water  does  not  nm  off  as  fast  as  from  a  pasture,  or  from  a  bare  hog 
lot.  Besides,  the  drainage  in  the  timber,  as  far  as  Illinois  is  concerned 
at  least,  is  usually  very  indifferent. 

As  to  the  nature  of  tlie  infectious  principle  there  can  be,  in  my  opinion, 
no  more  doubt;  and  in  regard  to  its  spreading  my  recent  observations 
have  corroborated  the  conclusions  arrived  at  last  summer  and  fall.  To 
sum  up,  swine  plague  spreads  and  is  communicated  to  healthy  animals: 
first,  by  an  introduction  of  bacilU  and  bacillus  germs  into  the  digestive 
canal  with  the  food  and  water  for  drinking;  and,  second,  through 
wounds,  sores,  and  scratches?,  or  by  direct  inoculation.  Wliether  they 
can  also  enter  (and  communicate  the  disease)  through  the  whole  skin, 
and  through  the  whole  respiratory  mucous  menjbrane,  free  from  any 
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lesions  whatever,  is  doubtful,  and  a  question  I  have  not  been  able  to 
decide.  According  to  what  I  have  been  able  to  see  and  to  observe  it  is 
not  probable,  still  it  may  be  possible. 

The  bacilli  and  their  gemis  can  be  convoyed  from  one  place  to  an- 
other not  only  in  and  with  the  morbid  products  of  the  disease,  and  the 
tissues,  fluids,  and  excretions  of  the  diseased  and  dead  animals  by  them- 
selves, or  by  adhering  to  and  contaminating  other  inanimate  things, 
fluid  or  solid,  but  also  independent  of  any  other  vehicle  through  the  air 
at  a  distance  of  a  mile,  if  circumstances  are  favorable,  an<l  in  the  water 
of  running  streatns.  They  are  even  able  to  propagate  in  water,  espe- 
cially if  it  is  not  free  from  organic  admixtures.  An  incident  happened 
while  I  was,  last  winter,  at  Gap  Grove,  which  is  worth  relating.  On 
January  27,  in  the  afternoon,  1  filtered  some  pulmonal  exudation  of  a 
pig  that  had  died  of  swine  plague  through  several  papers  for  the  pur- 
X>08e  of  ficcing  it  from  the  bacillus  geAus  which  it  contained.  The  filter- 
ing was  done  on  a  small  table  in  a  corner  of  the  room,  and  the  apparatus  ^ 
was  left  standing  on  that  table  with  the  wet  i)apers  (4)  in  the  funnel  after '  -> 
the  filtrate  had  been  removed.  In  the  evening  the  latter  was  examine^ 
under  the  microscope  on  another  table  in  the  opposite  part  of  the  room, 
and  as  my  two  highest  objectives  are  immersion  lenses,  I  had  to  use  wa-  ' 
ter,  and  had  a  tumblerful  of  clean  well-water  on  my  table,  just  drawn 
from  a  deep  well.  When  through  with  my  work,  instead  of  pouring  the 
water  out,  I  placed  the  tumbler  on  another  table  about  four  feet  distant 
from  the  filtering  apparatus.  Next  morning  I  went  to  Chicago  to  return 
on  the  30th.  In  Chicago  I  procured  a  new  objective,  also  an  immersion 
lens,  and  about  the  first  thing  I  did  after  my  return  was  to  try  that  ob- 
jective. Finding  ever^i^hing  undisturbed  in  my  room,  and  the  tumbler 
with  water  exactly  where  I  placed  it,  and  not  intending  to  examine  but 
a  test  object,  I  did  not  go  for  fresh  water,  but  used  a  drop  of  the  water 
in  the  tumbler  for  the  immersion.  While  adjusting  the  focus,  I  discov- 
ered that  tlie  water,  which  I  knew  had  been  absolutely  free  from  organic 
bodies,  was  swarming  with  hacilli  and  bacillus  germs  of  the  same  kind 
as  those  in  the  pulmonal  exudation.  I  made  then  a  thorough  examina- 
tion of  the  water  not  only  with  the  new,  but  also  with  the  old  objectives, 
and  found  that  every  drop  taken  from  above  (the  surface)  contained 
myriads  of  haeillij  some  of  tliem  moving  very  lively,  while  in  a  drop 
taken  from  near  the  bottom  but  comparatively  few  could  be  found. 
The  filtering  paper  left  in  the  funnel  wet  and  full  of  bacillus  germs  and 
bacilli  was  perfectly  dry.  All  the  moisture  htvd  evaporated ;  the  aqueous 
vapors  had  carried  the  bacillus  germs  with  them  into  the  air,  and  many 
of  them  undoubtedly  had  been  deposited  in  the  tumbler  and  in  the  water 
it  contained,  and  had  there  develoi)ed  aiul  propagated.  Another  solu- 
tion is  not  well  possible.  The  next  day  the  water  was  examined  once 
more,  and  it  was  found  that  the  nimiber  of  the  bacilli  had  become  still 
greater.  Soon  after  I  dropped  a  few  grains  of  thymol  into  the  water, 
and  two  hours  later  every  bacillus  had  been  destroyed — at  least  none 
could  be  found. 

The  peculiarities  and  the  "freaks''  in  the  spreading  of  swine  plague 
are  best  illustrated  by  a  brief  history  of  the  disease  and  its  progress  on 
H^nry  Millei'^s  farm,  one  mile  north  of  Prairieville.  Late  in  the  fall  of 
1877,  when  no  swine  plague  was  existing  within  fifteen  or  twenty  miles 
of  his  place,  Mr.  Miller  lx)ught  twenty-six  ehoats  in  a  part  of  Whiteside 
County  in  which  swine  plague  at  that  lime  w.as  prevailing  and  had  been 
l^revailing  very  extensively.  Those  shoats  themselves  appeared  to  bo 
healthy,  but  had  been  exposed,  as  was  learned  afterwards,  to  the  influ- 
ence of  the  infectious  principle,  and  it  is  possible  s^nd  even  probable  that 
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one  or  more  of  tliem  suffered  from  a  mild  attack ;  at  any  rate,  those 
sboats  introduced  tLe  germs  of  the  disease  into  ^Ir.  Miller's  herd,  be- 
cause soon  after  their  coming  swine  plague  made  it8  appearance  in  a  (so- 
called)  sporadic  lomi.  Whether  one  of  the  new  shoats  or  an  animal  be- 
longing totheold  herd  was  the  first  victim  Mr.  Milh  r  does  not  remember. 
A  few  words  concerning  Mr.  Millei-'s  farm  and  swine  yard  will  be  neces- 
sary. His  farm  consists  of  320  acres  of  undulating  prairie,  divided  by 
Sugar  Crtek  into  two  parts,  and  his  swine  yard  is  laige,  slopes  a  little 
towards  the  creek,  and  contains  several  hog  sheds  and  cow  sheds,  whicU 
are  covered  witli  old  straw.  The  losses  during  the  winter,  or  antil 
spring,  were  not  very  severe,  only  now  and  then  a  few  animals  died,  but 
in  the  spring,  after  the  sows  had  farrowed,  Mr.  Miller  lost  a  great  many 
or  most  of  his  young  pigs,  and  only  a  few  of  his  older  hogs,  something  not 
very  strange  if  it  is  taken  into  consideration  that  the  season,  a  cold  win- 
ter, had  not  beem  favorable  to  a  rapid  and  vigorous  ))ropagation  of  tlie 
infectious  principle,  and  that  young  pigs  not  only  possess  the  greatest 
susceptibility  and  succumb  to  the  slightest  attack,  but  also  have  for  ob- 
vious reasons  far  more  chances  to  become  infected  than  older  hogs.  As 
soon,  however,  as  the  heavy  spring  rains  set. in  the  disease  ceased  to 
make  much  progress — at  any  rate,  from  May  till  August  but  few  new 
cases  and  few  deaths  occurred.  The  pouring  rains,  it  seems,  washed 
away  most  of  the  disease  germs  into  the  creek,  and  the  current  carried 
them  off.  But  in  the  early  part  of  August,  as  soon  as  the  season  for 
heavy  dews  arrived,  the  disease  almost  at  once  commenced  ^o  s])read 
very  rapidly,  and  the  swine  died  very  fast.  Mr.  MiDer's  whole  'aerd  con- 
sisted of  240  head,  and  237  died ;  only  three  survived  or  ren^  lined  ex- 
empted. At  that  time  no  other  case  of  swine  plague  existed  in  he  whole 
neighborhood,  and,  according  to  the  best  information  I  couM  obtain, 
there  was  none  within  twenty  miles.  Soon,  however,  the  disciiso  com- 
menced to  spread  from  Mr.  Miller's  herd  to  those  of  his  neighbors,  first 
to  the  henl  of  his  neighbor  towards  the  north — the  prevailing  wind  was 
from  the  south — then  all  around,  and  finally  over  the  whole  township 
and  beyond.  In  November,  1878,  Mr.  Miller,  when  he  had  only  three 
hogs  left,  bought  again  thirty-two  head.  These,  too,  very  soon  became 
infected,  and  commenced  to  die  at  the  rate  of  one,  two,  and  thrje  a  day. 
On  December  29,  fouiteeu  had  died,  two  died  that  day,  and  most  of  the 
others  were  sick  and  died  afterwards.  The  fluctuations  in  the  progress 
of  the  plague  in  Mr.  Miller's  herd  may  seem  to  be  strange  at  a  first  view, 
but  if  all  circumstances  are  taken  into  consideration,  they  become  very 
interesting,  and  contribute  very  much  to  a  better  understanding  of  the 
nature  of  the  disease. 

Another  case,  which  shows  how  easily  swine  plague  may  bo  commu- 
nicated, may  also  be  worth  relating.  Pat  Murphy  lives  1^  miles  south 
of  Gap  Grove.  Up  to  January  2,  he  had  lost  live  hogs  out  of  a  herd  of 
ten  head ;  seven  had  been  sick,  but  two  had  recovered.  Mr.  Muq)hy'S 
place,  although  on  a  public  road,  which,  however  is  but  very  little  used, 
is  rather  secluded.  He  made  the  following  statement,  which  scaicely 
needs  any  comment:  About  ten  days  or  two  weeks  before  his  hogs 
showed  any  symptoms  of  disease,  a  wagon  loaded  with  several  carcasses 
of  dead  hogs  on  the  way  to  a  rendering  establishment  passea  by  his 
hog  lot  adjoining  the  road  on  the  east,  and  separated  from  it  only  by  a 
fence.  Whether  Mr.  ]\Iurphy's  hogs  l)ecame  infectinl  by  the  pa  ^sing  of 
the  wagon  with  the  dead  hogs — the  wind  was  from  the  west  a  .d  blew 
the  emanations  of  the  latter  into  the  hog  lot— or  not,  is  a  quest"  n  diffi- 
cidt  to  decide.  One  thing,  however,  is  certain,  Mr.  Murphy's  ho.^s  wen^ 
the  lirst  ones  that  were  taken  sick  in  his  immediate  neighborho(Kl,  and 
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those  of  bis  next  neighbor  south,  Mr.  Hadeler's,  became  attected  next. 
Mr.  Ha<ieler  lost  one  hundred  head,  and  saved  nine.  His  hogs  affected 
those  of  Mr.  Lawrence,  who  lives  a  little  further  south,  close  to  the 
northern  bank  of  Eock  Eiver.  From  Mr.  Lawrence's  farm  the  disease 
traveled  west  half  a  mile,  and  invaded  Mr.  Muller's  herd.  I  w  as  at  his 
place  on  January  3,  soon  after  the  plague  had  made  its  appearance. 
Mr.  Muller  had  his  herd  divided,  and  kept  one  part  in  one  yard,  and  the 
other  in  an  adjoining  one  separated  from  the  former  by  a  board  fence. 
The  disease  was  prevailing  only  in  one  yard,  in  the  one  towaid  the  east. 
Five  animals  had  died.  Owing,  probably,  to  the  severe  cold,  and  to  the 
1 5  or  1 8  inches  of  snow  covering  the  gi*ound  and  preventing  evaporation, 
the  plague  remained  confined  to  the  eastern  yaid,  and  the  animals  in 
the  western  yard  escaped. 

I  could  cite  many  more  cases  illustrating  the  peculiarities  of  swine 
plague  in  its  spreading  or  propagation,  but  those  given,  I  think,  may 
suffice.  The  mortahty,  all  other  conditions  being  equal,  is  always 
greater  the  larger  the  herd  and  the  younger  the  animals. 

In  my  fii'st  report  I  stated  that  the  vitality  of  the  bacilli  and  their 
germs  is  not  very  great,  except  where  circumstances  and  surroundings 
are  favorable.  This  opinion  has  been  confirmed  by  ftirther  observations 
and  experiments.  In  all  animal  substances  the  b<willi  and  their  germs 
are  destroyed,  or  at  least  disappear,  as  soon  as  putrefaction  sets  in ;  or, 
to  be  more  definite,  they  begin  to  disappear  in  animal  fluids  and  other 
animal  substances  as  soon  as  the  putrefaction  bacteria  make  their  ap- 
l>earance  (see  drawings),  and  cannot  be  found  after  the  putrefaction  bac- 
teria have  become  numerous.  On  the  other  hand,  if  contained  in  a 
fluid  that  does  not  undergo  putrefaction,  or  in  which  bacterium  termo 
does  not  appear,  the  vitality  of  the  bacilltis  Buis  is  a  great  one.  On  the 
27th  of  January  last  I  put  some  filtrated  pulmonal  exudation  (of  a  pig 
that  died  of  swine  plague)  swarming  with  bacillus  germs,  but  consisting 
of  about  one-half  of  water,  which  had  been  added  by  moistening  the 
filtering  papers  in  a  1-ounce  vial  with  a  tight-fitting  glass  stopper,  and 
left  it  untouched  until  the  12th  of  April,  when  I  examined  it  again,  and 
found  numerous  bacilli  stiis,  some  of  them  moving  very  lively.  The  vial 
and  its  contents,  meanwhile,  had  been  exposed  to  a  variety  of  temper- 
ature, ranging  from  the  freezing  point  to  nearly  lOO^  F. 

On  June  10  I  took  two  perfectly  clean  4-ounce  vials,  and  put  in  each 
three  ounces  of  clean  well-water  in  which  no  bacteria  nor  any  other 
living  thing  could  be  found.  In  one  vial,  marked  Xo.  1, 1  put  half  a  drop 
of  the  fresh  pulmonal  exudation  of  a  pig  that  had  died  of  swine  plague 
(Mr.  Cofl'ee\s)j  and  in  the  other  vial  I  put  one  drop  of  the  same  pul- 
monal exudation  and  three  drops  of  pure  carbolic  acid.  Both  vials  were 
immediately  closed  with  new  corks,  and  sealed  i)erfectly  air-tight  with 
asphaltum.  Both  vials  were  opened  and  their  contents  examined  on 
July  24.  The  water  in  vial  No.  2  was  examined  first,  and  contained  a 
few  motionless  ba<iilU  and  some  clusters  of  bacillus  germs.  The  water  in 
vial  i^o.  1,  which  was  examined  next,  contained  a  few  moving  and  several 
]iiotiouless  bacillij  numerous  germs,  single  and  double,  several  clusters, 
and  a  few  (two  or  three  on  a  sUde)  well-preserved  blood-corpuscles. 

As  has  been  stated  in  the  chapter  on  "Morbid  Changes '^  (cases  7  and 
8),  I  had  an  opportunity  on  January  22  to  make  &po8t  mortem  examina- 
tion of  two  hogs  which  had  been  down  with  swine  plague  in  the  early 
part  of  jS^ovember,  and  had  recovered  two  months  ago,  and  had  thus  a 
chance  to  see  to  what  extent  the  morbid  changes  had  been  reduced  by 
melting  and  absorption  of  the  morbid  products,  and  retrogressive  pro- 
25  AO 
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ep8»eK  ill  general.  On  examining  the  lungs  of  one  of  those  hogs  (No.  8) 
microscopically,  it  was  found  that  the  senim  and  melted  exudation, 
which  could  be  pressed  out  of  the  hepatized  iwrtions,  still  contained 
some  hacilli  and  baoillus  germs,  but  no  clusters  (see  drawing),  which 
leads  me  to  suppose  that  under  favorable  circumstances  an  animal  that 
has  recovered  from  swine  plague  may,  after  two  months,  be  able  to  com- 
municate the  disease  to  healthy  pigs.  Unfortunately  just  then  no 
healthy  pig,  not  already  designed  for  another  purpose,  was  available; 
othei'wise,  I  would  have  put  that  question  to  a  test.  If  swine  plague  can 
be  communicated  by  an  animal  two  months  after  recovery — of  bovine 
pleuro-pneumonia  it  is  well  known  that  it  can  be  spread  by  cattle  that 
have  been  convalescent  for  over  two  months — many,  otherwise  mysteri- 
ous, outbreaks  of  swine-plague  may  be  explained. 

8.  THE  MORBID  PROCESS. 

Since  my  first  report  was  written  (December  1)  nnmerooB  microecopic 
examinations  of  morbid  tissues,  morbid  products,  blood,  &c.,  have  been 
made,  and  hacilli  buU  in  different  stages  of  development  have  been  found 
in  every  case  (see  drawings),  but  as  to  the  manner  in  which  the  morbid 
changes  are  produced  nothing  new  has  been  discovered;  consequently  I 
have  nothing  to  add  to  what  has  been  stated  in  my  first  report, 
except  that  all  my  observations  tend  to  show  that  most,  if  not  all,  of 
the  morbid  changes— at  any  rate  those  in  the  lungs  and  in  the  skin— are 
brought  about  by  the  bacillus  clusters  clogging  and  obstructing  the 
capillary  vessels. 

9.  PKBIOD  OF  INCUBATION  OR  STAOE  OF  COLONIZATION. 

Us  duration  seems  to  depend  somewhat  upon  the  number  of  the  haciUi 
and  bacillus  germs  introduced  at  once  into  the  system,  and  ahjo  upon 
the  stage  of  development  of  those  dise^ise-producing  germs  at  the  tiaic 
of  introduction.  At  any  rate,  the  average  time  which  elapses  after  an 
inoculation  before  plain  symptons  of  the  plague  make  their  appearance, 
varies  somewhat  according  to  the  quantity  of  infectious  material  inocu- 
lated, and  probably  also  to  the  resistibility  of  the  animal  organism.  A 
large  quantity  inoculated  at  once  may  cause  a  temporary  reaction  on 
tlie  second  day,  while  a  very  small  quantity,  say  one-sixth  or  oue-elglith 
of  a  drop,  of  pulmonal  exudation  does  not  produce  any  visible  effect  in 
less  than  five  to  seven  days. 

10.  MEASUllKS  OF  PRFA'ENTION. 

The  cheapest  and  best  way  to  get  rid  of  swine  plague  is  to  stamp  it  oat, 
notwithstanding  the  disease  has  been  allowed  to  exist  a  whole  quarter 
of  a  centiiry,  and  has  been  permitted  to  si)read  over  twenty-nine  States 
and  Territories.  A  radical  extermination  is  the  only  thing  that  will  he 
effective,  unless  it  can  be  proved  that  a  spontaneous  development  is  tak- 
ing plaoe,  or  can  take  place,  witliin  the  borders  of  the  United  States. 
Fortunately,  the  low  tempemture  of  the  winters  in  our  principal  pork- 
producing  States  fivcilitates  a  stamping  out,  if  undertaken  at  the  pi-oper 
time— in  the  winter  and  in  the  spring— because  a  low  temperature  (frost), 
and  especially  snow,  interrupt  Aery  essentially  the  propagation  of  the 
disease-germs  and  the  spreading  of  the  disease,  and,  although  not 
absolutely  destroying  or  killing  the  hacilli  and  their  germs,  cause  a  great 
many  of  them  to  perish  or  to  be  in  a  dormant  state  for  some  time.    Be- 
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wdes  thatj  the  number  of  ho^s  and  pi^s  hi  existence  from  the  tii'st  of 
January  to  tlie  first  of  April  is  a  eoinpjuatively  small  one,  because  most 
of  the  ho^s  have  been  shif>ped  aud  )>ntc]iered,  and  the  young i)igs  have 
not  been  bom.  But  the  measures  of  extermination  or  gtami)in<^  out  must 
l>e  thorou^^h.  Anything:  undeeuied,  doubting,  hesitating,  or  wavering 
and  favoring,  will  be  of  no  avail,  but  will  only  tend  to  prolong  the  ex- 
istence of  the  plague  and  increase  the  cost.  Still,  as  long  as  we  have 
no  stringent  legislation  that  applies  to  the  whole  country  and  will  be 
obeyed  and  bo  enforced  evers'where,  no  results  can  be  expected. 

As  to  local  measures  of  ])n^vcntion,  in  every  case  they  must  consist  in 
a  thorough  destruction  of  the  infectious  principle,  or,  what  is  practically 
tlie  same,  in  promptly  remo\ing  the  animals  to  be  protected  out  of  the 
reAch  or  influence  of  the  bacilli  and  their  germs.  Whether  the  latter  are 
destroyed  by  physical  agencies  or  by  chemical  means,  80-calle<l  disin- 
fectants, is  immaterial.  AVhat  I  have  said  in  my  first  report  in  regard 
to  keeping  not  more  than  two  or  three  animals  together  in  movable  jiens 
constitntes  prol^ably  the  best  means  of  protection,  as  far  as  single  herds 
ai'e  concerned.  But  I  admit  that  such  a  se])aration  is  sometimes  im- 
practicable, or  may  be  considered  as  too  expensive  or  too  troublesome 
by  the  owner,  and  it  may  also  happen  that  an  infection  has  taken  place 
before  the  necessary  preparations  have  l>een  made.  In  such  a  ca^se  a 
strict  and,  if  necessary,  re])eated  separation  of  the  healthy  animals  from 
the  diseased  ones,  not  <mly  as  to  ]»ens  and  yards,  but  also  as  to  attend- 
ance, and  a  thorough  cleaning  and  disinfection  ot'  the  inl'oct<^d  premises, 
constitute  the  least  that  may  be  expected  to  aJford  any  protection.  That 
the  food  and  water  given  to  the  healthy  animals  must  be  clean  and  un- 
contaminatcd  with  the  infectious  principle,  and  that  dead  animals  must 
be  buried  or  be  cremated  at  oucm^,  may  not  be  necessnry  to  nu^ntiou 
again.  As  a  disinfectant,  I  would  recommend  carbolic  acid  as  one  of  the 
cheapest  and  most  convenicnit,  not\N  ithstanding  that  some  others  may 
be  more  effective. 

A  few  cases  will  illustrate  what  is  necessary  and  what  may  be  ex- 
I>ected  of  simple  and  local  means  of  prevention,  but  it  umst  be  kept  in 
mind  that  in  the  summer  and  in  the  fall,  when  everxihing  favors  a  rapid 
developrflent,  x)i'opagation,  and  <lissemination  of  the  disease  germs,  much 
more  circumsi)ection  and  thorouuhness  is  required  than  in  the  winter, 
when  a  low  temi>erature  and  a  limited  evaporation  of  moisture  retar<l 
the  propagation  and  diss(*mination  of  the  bacilli  and  their  germs,  or  in 
the  spring,  when  heavy  rains  may  wash  the  latter  away.  In  winter  and 
spring  strict  separation  ami  good  can^  are  usually  sulliciient  to  i)revent 
a  serious  spreading  of  the  disease;  in  the  summer  and  fall  the  most 
Wirupulous  care  will  be  reciuired  in  guarding  against  an  introduction  ot 
the  infectious  principle  and  in  destroying  it  whereVer  it  may  ha]>pen  in 
exist,  provided  it  is  contained  in,  or  adheres  to,  something  on  or  in  which 
it  can  be  <lestroyed,  either  with  or  without  its  vehicle. 

Mr.  H.  Fisher  lives  one  and  a  half  miles  north  of  Prain<'ville,  and 
half  a  mile  north  of  H.  Miller.  He  makes  swine  breeding  his  prin('i[)al 
business,  and  his  accommodations  for  his  hogs  are  nearly  perfect.  J I  is 
swine-yar<l  is  divided  int^  several  divisions,  and  each  division  again 
into  several  separate  apartments,  composed  each  of  a  spacious  yard  and 
a  good  and  well-ventilated  pen  with  a  wooden  roof.  Each  separate 
yanl,  linally,  contains  a  good  trough  for  m  ater  and  a  wooden  platfonu 
for  food.  Consequently,  his  herd,  when  occupying  the  swine-yard,  is 
practically  divided  into  many  small  herds,  perfectly  inde])cndent  of 
each  other.  The  food  (com)  is  tllro^vn  on  the  platforms,  and  the  wat^r 
for  drinking  is  pumped  from  a  weU   by  a  windmill,  and  conduetcd 
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through  pipes  and  ho5w^  into  the  jiumerons  tronghfi.  In  the  early  part 
of  August,  187?5,  Mr.  Fisher  sold  two  hundred  hogs  and  pigs  at  auction, 
which  sale  replaced  his  henl  to  seventy-eight  head,  the  number  of  which 
it  consisted  when  swine  plague  in  vailed  lus  place.  AVhen  the  first  case 
occurred  ino^t  of  the  seventy-eight  animals  were  running  out  in  the 
pasture,  and  there,  it  must  i>e  supposed,  most  of  the  animals  that  were 
taken  sick  became  infected;  at  least  but  a  few  new  cases  of  disease 
occnrreil  after  the  hogs  were  kept  up  again  in  their  yanls  and  pens. 
Although  Mr.  Fisher  did  not  use  any  medicines  whatever,  his  total  loss 
amounted  to  thirty-three  head  out  of  stiventy-ei^rht ;  forty-tive  head  re- 
mained exempted  (most  of  them)  or  recovered  (a  few),  while  his  nearest 
neighbor,  31r.  3iiller,  lo.st  two  hundred  and  thirty-seven  animals  out  of 
two  hundred  and  forty.  Fisher's  sanitary  an^angements  were  good — 
nearly  perfect — and  his  henl  was  divideil  into  small  lot^,  none  of  them 
numbering  more  than  five  or  six  animals,  while  !Mr.  Miller's  hogs  and 
shoats  were  all  in  one  henl.    Comment  will  not  be  necessarj\ 

Mr.  F.  Bi-aner,  at  Gap  Grove,  had,  in  the  early  part/>f  January,  one 
hundred  and  forty  hogs  and  shoats  in  two  yards,  separated  by  a  fence — 
sixty  barrows  in  one  yard  and  about  eighty  sows  in  the  other.  Mr. 
Brauers  nearest  neighbors  west  and  east  Jive  only  a  little  more  than  a 
quarter  of  a  mile  from  his  house ;  the  neighbors  northwest  and  south- 
east are  farther  away,  and  due  north  and  south  no  honse  is  nearet  than 
a  mile.  Swine  plague  prevailed  or  had  been  prevaiUng  between  Sep- 
tember and  Jannaiy,  on  everv^  farm  adjoining  Mr.  Brauers.  On  his 
jilace  the  two  swine-yards,  which  are  side  by  side  and  destitute  of  any 
old  straw  stack  and  of  half-rotten  piles  of  old  straw  or  hay,  are  on  high 
ground  sloping  toward  the  east,  and  are  protected  toward  the  west  by 
bams,  stables,  and  sheds.  The  food  consists  of  com  from  a  corn-crib, 
which  constitutes  a  part  of  the  northern  fence  or  inclosure  of  the  yard 
occupied  by  the  ban-ows,  and  the  water  for  drinking  is  pumpeil  by  a 
windnull  from  a  deep  well,  and  conducted  through  iron  pipes  into  the 
troughs.  On  the  morning  of  January  r>,  one  of  the  barrows  wa^  found 
dead,  and  presented  at  the  pofft  morieni  examination,  which  was  made 
immediately,  just  such  morbid  changes  as  are  characteiistic  of  swine 
plague.  The  infectious  principle,  it  is  sn])posefl,  had  l>e<*n  introducwl 
by  some  horses  which  were  running  at  large,  jumping  fences,  and  iu 
the  habit  of  visiting  all  the  swine-yanls  and  com-cribs  in  the  whole 
ueighl>orhood  in  search  of  corn.  Mr.  Brauer,  to  avoid  gi-eater  losses 
after  that  one  banow  had  died,  sold  and  shipped  immediately  forty-six 
of  his  barrows,  so  that  only  thirteen  animals  remained  iu  the  nortli- 
em  yard.  The  latter  was  cleaned  at  once,  and  disiufe<ted  by  a 
liberal  sprinkling  with  diluted  carbolic  acid  once  a  day,  on  January  0, 
7,  and  8.  The  tJiirteen  barrows  in  the  northern  yard  and  the  eighty 
BOWS  in  the  soutliem  yard  have  remained  healthy,  and  no  new  cases 
have  o(*cuiTed. 

Mr.  Swigart,  in  Palmyra  Township,  kei)t  his  hogs  and  ciittle  (steei-^ 
to  Ihj  fattene«l)  in  a  yard  which  contained  two  old  straw  stacks,  and 
was  well  littered  with  half-rotten  straw  and  hay.  When  1  ^isited  his 
place  the  first  time,  on  the  14th  of  Januarv,  fourteen  hogs  had  die<l, 
8everal  were  sick,  and  some  apparently  yet  healthy.  The  first  cases 
had  occurred  only  a  week  or  two  pre\ious.  'The  diseased  hogs  were  all 
bleeding  from  the  nose.  I  advised  Mr.  Swigart  to  immediately  separate 
the  apparently  healthy  animals  irom  the  sick  <mes  by  removing  tbeui 
to  a  non-infected  ])lace,  and  give  to  each  animal  twice  a  day  about 
ten  drops  of  carbolic  acid  in  the  water  for  drinking.    This  ad\ice  was 
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complied  with,  and  none  of  the  animals  removed  from  the  infected  yard 
became  diseased. 

Mr.  Dilk>n,  one  and  three-quarters  miles  north  of  Champagin,  had  lost 
two  pigs  diseased  with  swine  plague  on  June  10,  on  which  day  he  re- 
moved his  small  herd  of  fourteen  head  to  a  non-infected  locality.  ]No 
other  deaths  had  occurred  when  I  left  Champaign  oh  July  5. 

II.   TREAT3IENT. 

In  regard  to  treatment  no  new  discoveries  have  been  made,  but  my 
views,  expressed  in  my  first  report,  have  been  very  much  ctmfirmed. 
Good  care,  clean  and  uncontamiuated  food  and  water,  strict  separation 
from  diseased  animals,  and  scrupulous  cleanliness,  so  as  to  prevent  the 
animals  from  satisfying  their  vitiated  appetite  for  excrements  and  urine, 
and  from  introducing  thereby  into  their  organisms  more  and  more  of 
the  infectious  princijde,  go  a  good  ways  in  i)reventing  an  attack  of 
swine  plague  from  becoming  very  malignant  and  in  facilitating  a  recov- 
ery. Medicines  seem  to  be  of  little  avail — at  least  everything  that  has 
been  tried  without  any  prejudice  has  failed  to  produce  visible  good  re- 
sults. Patent  nostrums  aiid  secret  medicines  have  done  more  harm 
than  good.  Mr.  Hoyt^  of  IMendota,  informed  me  that  one  of  his  neigh- 
bors, who  had  extensively  invested  in  "Eureka  Specific,'*  had  lost  in 
proportion  more  hogs  than  anybody  else  in  the  neighborhood  that  had 
not  used  any  medicines  whatever. 

If  it  is  intended  to  stamp  out  the  disease,  any  treatment  of  the  sick 
animals  should  be  prohibited  by  law,  unless  a  sufficient  bond  is  given 
to  cover  any  possible  damage  that  may  result,  because  the  treatment  of 
such  a  contagious  or  infectious  disease  always  involves  gi^eat  danger  in 
so  far  as  it  tends  to  preserve  the  infectious  principle  and  facilitates  the 
spreading  of  the  plague.  To  destroy  the  cause,  or,  what  is  the  same, 
the  infectious  or  contagious  elements,  wherever  and  in  whatever  shape 
and  form  or  substance  it  may  exist,  is  the  only  rational  way  of  dealing 
with  such  diseases.  Swine  plague  should  and  ought  to  be  treated  the 
same  as  rinderpest  or  cattle  plague,  pleuropneumonia  or  lung  plague, 
glanders,  and  farcy.  The  most  thorough  and  decisive  measures  are  in 
the  end  the  cheapest. 

KespectfuUv  submitted. 

n.  J.  DETMERS,  r.  S. 

Chicago,  III.,  July  25, 1879. 


SUPPLEMENTAL  IlEPORT. 

Sib :  Inmiodiately  after  you  reemployed  me,  on  the  8th  of  October 
last,  and  instructed  me  to  resume  the  investigation  of  swine  plague,  I 
took  the  necessary  steps  to  obtain  reliable  information  as  to  where  the 
disease  might  be  prevailing  to  such  an  extent  as  to  afford  sufficient 
material  for  my  ])urpose,  and  soon  learned  that  the  disease  existed  in 
several  counties  in  Illinois  and  AVisconsin,  within  a  radius  of  two  hun- 
dred miles  from  Chicago/  For  several  reasons  I  chose  as  a  suitable 
locality  for  my  investigation  the  county  of  Henderson,  in  the  western 
part  of  the  State  of  Illinois,  and  on  the  eastern  bank  of  the  Mississippi 
Jiiver,  notwithstanding  sufficient  material  might  have  been  found  much 
nearer  my  home — for  instance,  in  the  county  of  La  Halle.  I^ivory  county 
and  every  place  hi  this  State,  in  which  swine  plague  is  or  has  lieen  x»ro- 
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vailin^r?  contains  one  or  more  remlcrin;:- tanks,  and  nK*n  who  8]>e<'abir4% 
upon  tiic  erednlity  of  tlio  farmer  wlien  in  distress,  and  try  to  s^dl  h'uu 
a^surecnre  for  lio^^  diolera"  at  aneiioiinous  \n\rt\  J  know  a  hir^f^ 
number  of  fanners  a\1io  paid  from  froO  to  ^W  for  a  \NorthleKS  jnx^^crip- 
tion,  and  others  wlio  paid  us  much  as  sJho  fi.r  \Northh*s8  medicines, 
composed  of  substances  that  can  be  b^iiiiMi  in  the  market  for  about  §5. 
Tliese  ])ersoiis — the  tank-men  and  the  '* sure-cure  men" — liud  it  in  their 
interest  to  kiH^p  the  farmer  iiiDoi^ant,  to  prejudice  his  mind,  and  to  pre- 
vent, if  i>(»-sible,  a  thorou,uli  ijive^t illation,  ^^o  it  lia])pcus  that  many 
farmei*s  d-'ny  the  existencii  of  the  disease  if  api)roached  by  a  strtinger, 
orareaNkrd  questions  eoncern'nrr  the  iK'nlfu  of  th(:ir  ho<r>^.  A  great 
many  farmers  Lave  a]<o  aitotJi/:*  motive  for  kee]>i;i:-r  the  existence  of 
swine  ph^^'ue  a  secret.  They  s"!!  th^*ir  ho^^s  aitd  j>ips  for  whatever  they 
can  get.  and  ship  tiiem  to  (liieairo  as  so^m  as  the  well-kno\m  disease 
makes  its  ai>)Hniranee.  In  Chica^io,  however,  tlie  city  board  of  health 
is  at  pn'<tn>t  more  vi.uihipt  Tian  it)imei;y,  and  contlemiis  a  few  dii^eased 
hogs  abnosl:  everyday.  Ihis  lias  h'ad  a  good  CjVv.' i,  in  so  far  as  the 
buyers  have  beeome  a  little  ^hyer  and  nicuv  careful,  and  refuse  to  buy 
every  diseased  animal  that  in  i>iiV'red  ;  tiiey  liave  also  commenced  to  in- 
quire where  the  diseased  hogs  are  shippv'd  from,  and  where  swine  plague 
is  exisiing.  The  farmers  and  country  dealers  wlio  send  them  are,  there- 
fore, interested  in  denying  and  cou(*ealii)g  the  existence  of  the  disease. 
Some  farmers,  to  my  certain  knnwle<lge,  have  even  stooped  so  low  as 
to  sell  and  ship  their  diseased  hous,  not  in  their  own  name,  but  in  that 
of  some  irre.*Nponsibl<»  peison,  and  don't  bke  to  hear  s\\ine  j^lague  men- 
tioned. Const  quently,  any  invent i nation  of  the  diseasi*  is  exceedingly 
difucnlt  and  almost  injposvible,  niiless  the  investigi.tor  is  either  per- 
sonally known  or  introdiuv.Ml  ]»y  a  ciiizen  who  coinma.Kls  the  confidence 
of  his  community.  ^v)t  being  peiso]i::]ly  acquainted  in  any  of  tliose 
counties  in  which  the  (license,  according  to  inforjiiation  received,  was 
])re vailing  to  an  extent  sdiiieient  for  m^\  ])uri)osc,  1  chose  a  place  where 
1  could  procure  such  an  introduction.  I  ha])pened  to  be  aequaiuted 
with  one  of  the  most  prominent  and  inlluential  citizens  of  Jienderson 
cx)unty,  ^fr.  James  Peterson,  at  Oijua^Aka,  vrho,  on  Ci)rresi)onding  with 
him,  invited  me  to  his  jdace.  stated  that  he  weuld  take  p'eat  interest  in 
my  investigation,  and  i>romised  to  go  with  me  through  the  county  and 
introduce  me  to  the  farmers  whose  herds  had  be<'ome  afltH  ted.  His  in- 
vitation, of  course,  was  accepted,  and  as  his  promise  has  been  full^* 
redeemed,  his  kind  otfer  lias  considerably  facilitated  my  work.  One 
other  rca>on  ir.uueed  me  to  select  Henderson  County.  I  considered  it 
of  some  im]>ortance  to  observe  the  disease  in  ditlerent  localities,  differ- 
ent at  least  as  to  soil  and  drainage.  In  inost  of  the  ])laces  in  which  I 
carried  on  my  fcn-mer  investigations,  the  soil  is  entiivly  dilVerent  from 
that  of  Hen(b-rson  Cimnty,  A\hieh  is  very  sandy,  especially  along  the 
Missi.^si])])i  Kiv(n-.  Champaign  <'ounty,  for  insianee,  is  almost  level, 
and  the  soil  is  Ji  rich  black  loam ;  Lee  County,  or  at  least  that  portion 
of  it  in  which  1  investigated  last  winter,  is  somewhat  similar,  only  more 
undulating  and  better  drained ;  Kte\  enstm  ( 'ounty,  in  the  neighboi^hood 
of  Freeport,  is  still  more  undulating,  and  rulion  County  is  again  some- 
what simihir  to  Champaign. 

In  my  former  investigations  of  swine  i>l;?gue,  I  made  it  n^y  principal 
object  to  aseertnin  the  nature  and  the  workiims  of  tlie  morbid  process, 
and  the  real  cjuis-^  or  cnuses  of  the  disease  and  its  s])re;iding.  In  resum- 
ing my  inve.^.;..  itioii  this  fall— in  October  last_l  tlumditit  would  Iwst 
serve  *  (•(?  ]tnii.(*se  to  nndce  it  a  spi'ciid  object  lo  obtain  or  to  search  ior 
sucli  ri'sults  as  are  of  an  inmiediate  and  practical  value  to  the  farmer, 
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poi^k-producer,  and  swiue-breeder.  In  other  words^  to  ascertain  as  far 
possible  tlie  means  or  media  by  wliicU  swine  plague  is  actually  and  prin 
I'i pally  spread  from  i>lac(»  to  pLice,  from  herd  to  herd,  and  to  learn  by 
observalinn  and  ex])eriment  what  maybe  done  by  the  individual  farmer 
and  swine -breeder  to  protect  his  herd,  and  to  effectually  prevent  the 
spreading  of  the  plapie,  or  to  stop  its  progress.  I  made  it  also  an  object 
to  decide,  by  means  of  experiment  and  observation,  whether  the  morbid 
process,  once  developed,  can  be  arrested  by  a  simple  medical  treatment 
— Buch  a  one  as  can  be  ai)i)lied  by  the  farmer — or  not.  Before  I  state 
tlie  results  of  my  present  iuvestigation,  it  may  be  in  order  to  first  make 
a  few  general  statements,  and  to  give  the  facts  and  observations  upon 
which  those  conclusions  have  been  based,  so  as  to  enable  the  reader  to 
judge  without  bias,  and  to  form  an  opinion  of  his  own.  I  may  also  be 
allowed  to  state  that  to  obtain  these  facts  and  make  these  observations 
I  have  visited  twenty-five  different  herds  of  swine  in  different  parts  of 
Henderson  County,  and  several  of  them  from  four  to  eight  times ;  have 
made  fifteen  post  mortem  examinations ;  subjected  to  a  special  treatment 
six  different  herds,  namely,  those  of  Messrs.  Kennedy,  Gilchrist,  Rice, 
Morris,  Beatj',  and  Graham ;  and  have  experiments  on  three  healthy 
pigs,  specially  procured  for  that  puriK)se.  It  may  ftirther  be  stated  that 
the  disease  is,  or  was,  prevailing  tliis  fall  and  winter,  or  from  October 
13  till  the  present,  in  a  nnuih  milder  form  in  Henderson  County,  a  few 
herds  excepted,  than  it  was  last  year  at  the  corresponding  season  in  the 
counties  of  Champaign,  Stevenson,  Fulton,  and  Lee.  At  any  rate^  the 
prevalence  of  the  disease  was  not  as  general,  its  spreading  was  not  as 
rapid,  and  the  mortality  was  not  as  great  as  during  the  same  months 
of  last  year  in  the  counties  named.  The  morbid  pi'ocess,  too,  in  a  ma- 
jority of  ca^es  at  least,  was  found  to  be  limited  almost  entirely  to  the 
organs  of  the  chest  (lungs,  pleuras,  and  heart),  and  to  the  lymphatic 
system;  while  last  year  serious  morbid  changes  in  the  intestines,  such 
a3  idcerous  tumors  in  the  crecum  and  colon,  i)resentcd  themselves  in 
about  75  per  cent,  of  all  tlie  cases  examined,  in  addition  to  the  morbid 
changes  invariably  found  in  the  respiratory  organs.  This  greater  leni- 
ency of  the  disease  must,  of  course,  be  taken  into  consideration  in  judg- 
ing the  results  of  the  experiments,  and  the  effect  of  the  measures  of  pre^ 
yention  and  of  the  medical  treatment. 

Still,  notwithstanding  this  greater  leniency  and  the  frequent  absence 
of  conspicuous  morbid  changes  in  the  intestines,  numerous  examinations 
of  living  animals,  fifteen  post  mortem  examinations,  and  repeated  micro- 
scopic investigations  have  convinced  me  that  the  disease  prevailing 
this  fall  and  winter  among  the  swine  in  Henderson  County  is  exactly 
the  same  swine  plague  found  last  year  in  the  counties  of  Champaign, 
Stevenson,  Fulton,  and  Lee,  only  this  year's  epizootic  is  milder,  and  the 
digestive  organs,  but  especially  the  colon  and  caecum,  are  less  freqitijntly 
affected,  which. may  account  for  the  decreased  malignancy  or  fewer 
deaths  and  the  slower  siireading,  because  the  infectious  principle  is 
always  the  most  concentrated,  or,  what  is  the  same,  the  disea5e-i>ix)duc- 
ing  germs,  the  Bchizomycetes  or  bacillus  genus,  as  I  have  called  th^m 
before  (perhaps,  erroneously,  ef.  below),  are  always  the  most  numerous 
in  the  excrements  of  aniuials  in  which  tiie  morbid  process  is  prominently 
developed  in  the  intestinal  canal.  The  duration  of  the  disease  in  the 
jndi\idual  animals,  or  the  time  which  elapses  from  the  appe^irance  of 
the  first  symptoms  till  a  termination,  either  in  death  or  convalescence, 
is  reached,  seems  also  to  average  a  longer  time  this  \vinter — in  Hender- 
son County  at  least— than  last  year  at  the  other  places  named.  Heveral 
cironmstancos,  undoubtedly,  have  combined  to  produce  this  result.    Last 
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wiuter,  particulaily  in  tUe  latter  part  of  December  (1878)  and  in  the 
month  of  January  (1^79),  the  temperature  of  the  atmosphere  was  very 
low ;  it  snowed  considerably ;  the  snow  became  very  deep  and  covered 
the  ground  for  a  long  time;  consequently,  everything  on  the  surface  of 
the  ground  remained  unchanged  and  unmoved,  and  the  evaporation  of 
moisture  was  very  limited.  The  disease-producing  germs,  or  the  Schiz- 
omycetes,  which  constitute  the  cause  and  infectious  principle  of  swine 
plague,  although  not  immediately  and  necessarily  destroyed  by  frost 
and  snow^recent  developments  have  shown  that  these  germs  may  re- 
tain their  vitality  for  a  considerable  length  of  time  even  if  imbedded  in 
ice — ^were  prevented  from  rising  into  the  air,  and  thus  from  being  carried 
by  winds  from  one  place  to  another,  neither  could  the  same  be  conveyed 
from  one  herd  to  another  in  streamlets  and  currents  of  water,  because 
everything  was  frozen  and  covered  with  snow;  consequently,  tliese 
germs  or  Schizomycetes  could  not  propagate ;  they  were  kept  dormant 
or  in  a  state  of  rest,  and  there  can  be  no  douot  that,  a  great  many,  per- 
haps most  of  them,  were  thus  prevented  from  finding  their  proper  nidus 
and  therefore  perished.  Consequently,  in  the  latter  part  of  the  winter, 
1879,  but  little  disease  was  existing.  The  plague  had  almost  died  out 
everywhere.  Toward  spring,  however,  sporadic  cases  made  their  ap- 
peamnce,  especially  at  the  borders  of  timber  lands  and  in  swine  yards 
and  pastures  which  contained  old  straw  stacks,  or  something  of  a  simi- 
lar nature  calculated  to  give  shelter  and  protection  and  the  means  of 
propagation  (warmth  and  moisture)  to  the  Schizomycetes  or  disease- 
producing  germs.  From  such  centers,  at  the  close  of  last  winter  when 
snow  and  frost  disappeared,  the  disease  commenced  slowly  to  spread, 
but  in  the  spring  nearly  every  week  or  ten  days  a  pouring  rain  set  in 
and  probably  washed  away  most  of  the  germs  or  Schizomycetes  which 
existed  at  places  accessible  to  swine,  or  at  which  a  chance  was  given  to 
enter  the  organism  of  a  hog  or  pig  with  the  food  or  water  for  diking. 
Be  that  as  it  may,  one  thing  is  certain,  immediately  after  a  heavy  or 
pouring  rain  a  perceptible  stop  or  cessation  could  be  observed  in  the 
spreading  of  the  disease,  while  each  time  after  the  lapse  of  about  a  week 
a  renewed  spreading  took  place,  to  be  interrupted  only  by  the  next  heavy 
or  pouring  rain.  Thus  the  plague  made  but  little  progress  until  the 
Inuring  rains  became  less  frequent  or  ceased  altogether,  or  till  July  and 
August,  when  a  drier  season  set  in,  in  which  heavy  dews  took  the  place 
of  hea\Tr  rains ;  but  even  then,  in  midsummer,  swine  plague  failed  to 
make  as  rapid  progix^ss  as  a  year  ago  (1878),  because  the  season  very 
soon  became  too  d^  to  be  favorable  to  a  rapid  and  extensive  propaga- 
tion and  dissemination  of  the  disease-producing  elements.  Further, 
during  last  fall  and  the  larger  part  of  the  present  winter,  the  season, 
with  brief  interruptions,  has  been  very  dry,  at  any  rate  in  Henderson 
County;  and  it  seems  a  dry  season  is  not  at  all  favorable  to  the  propa- 
gation of  swine  plague,  unless  drainage  is  very  poor  and  the  soil  is  in- 
clined to  be  wet.  Careful  observation  has  convinced  me  that  continued 
dry  weather  on  the  one  hand  and  pouring  rains  on  the  other  have  a 
decided  tendency  to  reduce,  and  a  common  wet  spell,  brought  about  by 
repeated  light  rains — a  few  of  about  a  week's  duration  were  experienced— 
wUl  invariably  promote  the  spreading  of  the  disease.  If  it  is  taken  into 
consideration  what  has  been  ascertained  in  regard  to  the  nature  of  the 
Schizomycetes,  and  the  manner  in  which  they  are  conveyed  from  herd 
to  herd,  and  fr'om  animal  to  animal  {cf,  below),  no  explanation  will  b^ 
necessary. 

Whether  the  circumstances  just  related  have  also  diminished  the  in- 
tensity of  the  infectious  principle  or  the  vitality  of  the  Schizomycetes 
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by  not  aflfordiu*:^  favomblc  couditious  foi  (levelopiiieiit  ami  proi)agatiou, 
or  sufficiently  frequent  cbajiges  from  Avitbiu  to  witUoiit,  and  vice  rersa, 
of  the  animal  organism,  as  .seems  to  be  tlie  ea.se,  or  wliether  they  have 
only  reduced  the  number  of  those  microscopic  imrasite.s  by  causm.s:  a 
^eat  many  to  perish,  or  denying:  tliem  an  opportunity  to  reach  their 
proper  nidus  or  place  of  development  in  the  body  of  a  hog,  will  be  very 
difficult  to  decide,  and  is  practically  immaterial. 

At  first,  it  appeared  that  the  disease  was  milder  only  in  Henderson 
County,  and  I  thought  the  sandy  soil,  the  hilly  or  somewhat  broken  sur- 
face near  the  Mississippi  River,  and  the,  therefore,  more  perfect  drainage 
might  have  somethmg  to  do  with  it;  but  this  i)robably  is  the  case  only 
to  a  very  limited  extent,  because  reliable  people  have  assured  me  that 
the  disease  was  last  year  (1878)  just  as  malignant  in  Henderson  County 
as  in  any  other  place.  Still,  the  sandy  soil,  good  drainage,  &c.,  is  prob- 
ably not  altogether  without  influence,  e8i)ecially  if  the  season  is  inclined 
to  be  dry,  for,  even  during  the  present  winter  (1879-'80),  the  disease 
proved  to  be  more  malignant  in  Uie  eastern  parts  of  the  county,  iu  the 
vicinity  of  Biggsville,  where  the  soil  is  darker  and  heavier  and  the  sur- 
face less  broken  than  further  toward  the  31  ississippi. 

One  other  circumstance  may  also  have  contributed  somewhat  in  caus- 
ing swine  plague  to  be  more  lenient  this  year  than  a  year  ago.  All  con- 
tagious and  infectious  diseases,  in  order  to  affect  an  animal,  seem  to 
require  in  the  latter  a  certain  degree  of  predisposition ;  in  other  words, 
the  disease-producing  Schizomycetes,  in  order  to  be  able  to  produce  mor- 
bid changes,  seem  to  require  certain  conditions  which  do  not  exist  in  the 
same  degree  in  every  animal,  and  which,  to  all  ai)pearances  at  least, 
may  even  be  entirely  absent  in  some  few  animals,  or  may  become  par- 
tially or  fully  exhausted,  or  completely  destroyed  under  peculiar  circum- 
stances; for  instance,  by  a  previous  attack.  Further,  it  is  well  known 
that  on  the  first  appearance  of  almost  every  contagious  or  infectious 
disease  those  animals,  as  a  rule,  become  affected  first  and  succumb 
soonest  which  possess  the  gieatest  predisposition  or  offer  the  most 
favorable  conditions  for  the  development  and  the  effectiveness  of  the 
infectious  principle.  Swine  plague  does  not  seem  to  make  an  exception. 
Wherever  it  prevailed  very  ex  tensi  vely  a  year  ago,  it  may  be  presumed  that 
the  hogs  and  pigs  which  possessed  a  special  prcMlisposition,  or  offered  verv 
favorable  conditions,  and  became  exposed  to  theinlluence  of  the  infectious 
principle,  contracted  the  disease  and  have  since  died,  and  consequently 
are  out  of  the  way;  that  most,  if  not  all,  of  the  older  hogs  at  present 
existing,  especially  as  the  disease  i)revailed  last  year  almost  everywhere, 
are  animals  with  comparatively  little  predisi^osition ;  and  that  the  pigs  l>orn 
since  last  spring  and  now  living  are  mostly  the  offspring  of  sows  which 
were  not  much  predisposed,. or  did  not  offer  very  favorable  conditions 
for  the  development  of  the  disease.  That  such  a  difference  as  to  predis- 
position must  exist  becomes  patent  by  the  fact  that  in  nearly  every 
affected 'herd,  no  matter  how  malignant  the  disease  may  prove  to  be, 
one  or  a  few  animals  will  either  remain  exempted  altogether  or  will  con- 
contract  the  disease  only  in  a  very  mild  form,  and  recover.  It  receives 
also  some  additional  confirmation  by  the  fact  that  wherever  swine 
plague  makes  its  appearance  for  the  first  time  it  usually  proves  more 
malignant  than  at  places  at  which  it  has  been  prevailing  year  after  year, 
provided  the  quantity  and  intensity  of  the  infectious  principle  are  about 
the  same.  In  Henderson  County  the  disease  has  been  an  almost  regular 
visitor  for  twenty-seven  years,  and  in  Southern  \Visc<msin  it  is  a  com- 
])aratively  new  disease.  According  to  a  letter  received  in  December 
(1879)  from  a  reliable  person  in  Bloomington,  Grant  County,  Wiscou- 
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Kin.  Kwinc  pla;:*iio,  not\vithi*(aiicling a  vory  sninll  l>o*<inning — it  was  intro- 
(Incrd  l»y  t)'»(»  dis<^aHc*l  pi'^  from  Jowa — in  Nov('ml>or  last  caused  very 
8ev(»rc  l<)ss(^s  there. 

FACTS    AND    OBSERVATIONS    ILLUSntATINd    THE    ^IKAN^i    BY    AVHIOH 
SWINE   PLkCrXT.   IH   HIMIEAD. 

1.  Mr,  Kenncchfg  herd,  Rozetta,  JTenflerson  County^  Tllitwxs. — I  made  my 
first  vinit  to  IVIr.  Kennedy's  jdace  oil  October  14,  and  found  a  few  cases  of 
gwine  plague.  His  Lo^shad  been  all  rip:lit  till  witliin  a  few  days.  Tlio 
disease  had  been  introduced  by  three  animals  recently  bou*iht  out  of  an 
infected  herd. 

2.  Mr.  ForwarfTs  hercl^  near  Sai/etown, — I  was  at  Mr.  Forward's  place 
on  October  20.  IJe  lias  no  near  iieij2:hbors.  His  larm  is  a  very  large  one, 
somewhat  isolated,  and  situated  at  the  head  of  several  ravine/5.  Con- 
sequently several  small  streamlets,  so  abundant  in  Henderson  Connty, 
have  their  source  on  the  farm,  and  only  one  has  its  source  above,  and 
nins  thron/^h  it.  The  piece  of  ground  used  by  Mr.  Forward  as  a  hog 
pasture  is  flanked  on  three  sides  by  timber,  and  his  hexd  of  swine,  thus 
somewhat  i^rotected  by  the  lay  of  the  land  against  an  invasion  of  swine 
plague,  remained  exemj)ted  from  that  disease  until  last  year.  Three- 
quarters  of  a  mile  from  IVtr.  Forward,  situated  at  the  head  of  a  ravine, 
which,  however,  does  not  extend  through  the  farm,  is  a  rendering-tank, 
where  dead  hogs  are  rendered  up  into  gi^ase  or  lard-oil.  At  the  tank 
the  carcasses  are  cut  up,  pieces  are  frequently  lying  about,  and  those 
parts  which  do  not  contain  any  grease  or  which  are  not  worth  tanking, 
such  as  the  lungs,  intestines,  &c.,  parts  which  usually  constitute  the 
principal  seat  of  the  morbid  process,  are  thrown  into  the  ra\ine,  and 
are  -washed  away  by  the  wati^r  if  the  season  is  rather  wet,  or  remain 
where  they  are  thrown  till  it  rains.  Further  down  this  ravine  unites 
with  another  one,  and  these  two  united  form  a  small  creek,  which 
empties  into  the  IVlississippi  Eiver.  Every  herd  of  swine  that  had  access 
to  that  creek  became  affected,  and  nearly  every  animal  died.  According 
to  Mr.  Forward's  statement,  his  herd  of  swine,  about  two  hundred  head, 
remained  exempted  from  swine  plague  till  last  winter  (1878-'79).  One 
morning  he  found  in  his  hog-lot  the  head  of  a  dead  hog,  deposited  there, 
he  thinks,  by  a  dog,  which  picked  it  up  at  the  rendering-tank.  When  he 
found  it  his  hogs  were  already  feeding  on  it.  Exactly  six  days  later 
some  of  his  hogs  exhibited  symptoms  of  swine  plague,  soon  a  great  many 
became  affected,  and  finally  nearly  every  hog  and  pig  of  his  herd  died. 

3.  Mr,  llohert  Ilodson,  a  storekeeper  in  0(juawk8,  made  the  following 
statement : 

I  have  a  farm  on  tho  ba!ik»i  of  ITciidcrson  River,  and  lant  yenr  kept  quit**  a  herd  of 
hopjs.  One  morning  I  found  lodged  at  my  hog-lot,  ^-liioli  joius  the  river,  a  dead  hopj, 
which  had  como  down  Ktream,  and  liiid probably  T>eon  thrown  in  soniB  distance  ahov«'. 
My  hogs  discovered  it  earlier  tban  1,  and  were  foedinj;;  on  the  earcass  when  I  came. 
Ten  days  later  they  conimcnc^d  to  die.     My  lota  amounted  to  fully  |1,500. 

4.  Mr,  W,  IT,  Lord^  who  lives  in  Warren  County,  on  \he^  county  line 
between  Warren  and  Ilendeison,  stated  to  me  on  October  21  that  he 
had  had  no  disease  among  his  hogs  since  1803  except  two  yeiirs  ago, 
when  swine  ])lague  was  coinmunicatcd  to  his  herd  by  a  drove  of  hogs, 
which  came  from  an  infected  herd,  and  was  ])ermitted,  in  lus  alKsence, 
to  stay  over  night  in  his  hog-lot.  That  his  swine  (his  herd  is  not  a  large 
one,  and  averages  only  about  iifty  or  sixty  head)  remained  exemi)tfmm 
swine-idagne  every  year  except  two  years  ago,  notwithstanding  the 
disease  prevailed  iu  his  neighborhood  annually,  is  accounted  for  by  Mr. 
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liOrd  afl  follows:  His  lioft-lot  Ik  on  liigli,  dry,  and  bare  f^ronnd ;  contains 
Jieitber  Htmw-stacks,  rubbish,  half-rotlen  jnunnro,  nor  jkxjIs  of  siajirnaiit 
watiT,  and  is  kept  a.s  clean  as  ]nacticablc.  FnrtJici%  liis  bo^s  and  i»i;rs 
are  always  confino<l  to  this  yard,  and  are  never  allowed  to  run  at  lar^i^; 
they  recei\'e  their  water  for  drinking  re^darly  fioin  a  good  w(»ll,  and 
their  food  from  a  corn-crib,  situated  in  the  nortiiea.st  corner  of  the  ho<r- 
lot.  (I  inspected  his  place  afterwards,  and  found  things  exactly  as 
stated.) 

5.  Messy's.  Moir  and  Peteraon  several  velars  ni2:o  were  encfn^fcd  in  the 
distillery  business,  and  fed  about  2.(H)0  hogs.  Tlieir  hog-pen,  which  is 
still  standing,  but  ha^;  not  been  used  for  several  years,  is  three  hundred 
feet  long,  and  situated  close  io  the  bank  of  tiie  Mississii)pi.  Swine 
plague  broke  out  among  their  hogs  and  caused  a  heavy  loss.  Several 
times  it  subsided,  or  was  temporarily  stopiHMl  by  a  liberal  use  of  chloride 
of  lime,  emi>]oycd  not  only  as  a  disinfectant  and  used  externally,  but 
also  fed  to  the  hogs  by  mixing  considerable  quantities  of  it  with  the  slop. 
As  soon,  however,  as  the  use  of  the  chloride  of  lime  was  discontinued, 
the  disease  invariably,  in  about  a  we^k,  broke  out  anew,  and  was  just 
as  mabgnant  as  ever.  The  exjHjriment  was  repeated  several  times  with 
the  same  result.  J'inally  Messrs.  ^loir  and  Peterson  conceived  the  idea 
of  dividing  the  long  pen  into  a  dozen  sc*i)arate  apartments  by  putting  in 
partitions,  but  the  Iceding-tnmgh,  extending  through  the  wliole  length 
of  the  building,  from  one  end  to  the  other,  and  sloping  gently  toward 
the  west,  was  not  divided;  the  slop,  as  before,  was  let  in  the  upper, 
eastern  end,  and  ran  down  thrtnigli  the  whole  length  of  the  trough  to 
the  lower,  west(»rn  end,  where,  tinally,  the  refuse  was  emptied  into  the 
Mississippi.  After  this  but  very  few  cases  of  sickness  occurred  among 
the  hogs  in  the  upper  or  eastern  divisions,  which  received  the  slop  clean 
as  it  came  from  the  distillery,  w  hiie  in  the  lower  or  western  divisions,  at 
which  the  sloj)  an-ived  after  it  had  i)asstHi  through  the  up])er  and  mid- 
dle parts  of  the  trough,  and  had  been  soiled  and  contiiminated  by  all 
the  hogs  in  the  apartments  above,  nearly  every  animal  became  affected 
and  died.  In  the  lowest  divisions  not  one  escai>ed,  w  hile  in  the  upper 
ones  no  deaths  occurred.  It  is,  however,  but  justice  to  state  that  Messrs. 
Moir  and  Petenson,  iinding  much  more  sickness  in  the  lower  than  in  the 
upper  part  of  the  building,  soon  commence<l  to  use  the  lowest  division 
as  a  kind  of  hospital,  and  used  it  almost  exclusively  for  sick  hogs  talceii 
out  of  the  upper  and  middle  divisions,  which,  of  course,  accounts  to 
some  extent  lor  the  slight  mortality  in  the  upper  and  middle  divisions 
of  tlie  buihiing,  andcx))lains  why  every  animal  died  in  the  lowest  divis- 
ion^ but  it  does  not  accx>unt  for  the  numerous  deaths  in  the  second, 
third,  and  fourth  lowest  divisions. 

6.  Mr.  iSam,  Whifeman^  near  Rozetta,  hjid  swine  plngue  in  his  herd  a 
year  ago  last  winter,  and  disiK)sed  of  every  hog  and  pig  he  could  find 
on  the  ])lace.  He  intended  to  commence  anew,  and  bought  twenty  hea<l 
of  healthy  shoats.  After  rcceiAing  them  one  dead  pig,  belonging  to  his 
old  herd,  was  found  still*  and  fix>zen  in  a  fenc^-c^mier,  where  it  had 
died.  It  was  immediately  buried  three  fe<»t  deep,  but  in  frozen  gi^cmnd, 
and  there  the  carcass  remained  frozentilltlie  latter  part  of  winter,  when 
it  was  found  uid)uried  ami  consumed  by  the  twenty  healthy  shoats. 
Ten  days  lat(*r  the  shoats  commenced  to  die  of  swine  plague. 

7.  Captain  William  Morris^  in  Jiald  Blulf  Townshi]),  near  the  county 
line  between  JFendcrson  and  Warren,  gave  me  the  following  informa- 
tion :  Iseur  his  farm,  8nake  Creek  empties  ioto  the  north  brnnch  of  Hen- 
derstm  liiver.  About  two  years  ago  somelKMjy  dumpe/l  two  loads  of 
dead  hogs  into  8uake  Cr&ek,  six  mil^  above  its  junction  with  tlie  river. 
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The  stench  soon  became  almost  unbearable,  aud  every  hog  or  pig  whick 
had  access  to  the  creek  or  river  became  afiected  with  swiue  i)lague.  Mr. 
MoiTis  at  that  time  had  a  large  herd  of  hogs,  but  he  ke])t  them  shut 
up  in  his  hog-lot  away  from  the  river,  and  liis  herd  was  the  only  one 
within  six  mUes  on  that  river  which  remained  exempt. 

8.  Mr.  Morrises  heid  of  swine, — I  was  on  his  plac<i  for  the  first  time  on 
October  31.  He  had  then  about  four  hundred  hogs  and  pigs  or  shoat«, 
most  of  them  running  at  large  on  a  fiiriu  of  317  acres,  and  about  forty 
or  fifty  of  his  shoats  showed  such  symptoms  as  are  observed  during  the 
first  stages  of  swine  plague.  Only  one  animal  had  died  {cf,  below). 
He  had  bought,  and  received  on  October  18,  a  drove  of  hogs  and  shoat« 
— about  thii  ty  head — out  of  an  infected  herd.  Some  of  the  animals  be- 
longing to  that  herd  still  exhibited  symptoms  of  disease,  but  were  con- 
sidered as  convalescent,  while  others  appeared  to  be  perfectly  healthy, 
or  showed  only  slight  traces  of  having  been  sick.  When  I  was  there 
the  whole  drove  was  shut  up  by  itself  in  a  separate  hog-lot,  but  had  been 
driven  over  the  farm,  and  was  fed  and  taken  care  of  by  the  same  jjer- 
sons  who  attended  to  the  other  hogs.  The  first  symptoms  of  sickness 
among  Mr.  Morris's  old  herd  were  noticed  a  few  days  ago,  probably  on 
October  25. 

9.  Mr.  Morris^ H  htrd  again. — On  November  18,  Mr.  Morris  informexl  me 
that  to  test  whether  a  wound  would  absorb  the  infectious  principle,  he 
had,  several  days  before,  contrary  to  my  advice,  castrated  a  few  (five) 
apparently  healthy  boar  pigs,  and  had  kept  them  separated  from  the  dis- 
eased portion  of  his  herd.  When  I  was  there  (on  November  18)  three 
of  these  pigs  were  dead,  and  a  fourth  one  was  in  a  dying  condition,  not- 
withstanding the  very  mild  form  in  which  the  disease  was  prevailing, 
especially  in  the  herd  of  Mr.  "Morris. 

10.  itfr.  Jo/in  i^a;i,  near  Biggsville,  informed  me  on  November  19  that 
his  pigs  commenced  to  show  symptomsof  disease  just  a  week  after  they 
had  been  marked  by  cutting  their  ears.  Swine  plague  was  prevailing 
in  the  neighborhood. 

11.  Mr.  Poidarvis,  an  intelligent  farmer  and  dealer  in  cattle  and  hogs 
at  Earitan,  in  the  southern  part  of  Henderson  County,  informed  me  on 
November  24  that  a  few  years  ago  one  of  his  neighbors  lost  nearly  all 
his  hogs.  In  his  hog-lot  was  an  old  straw-stack,  which  served  as  a 
sleeping-place  for  the  animals.  A  few  months  later  this  neighbor  bought 
a  healthy  lot  of  hogs  or  shoats,  and  turned  them  into  the  hog-yard 
which  contained  the  straw-stack.  Swine  plague  very  soon  broke  out 
among  them,  and  nearly  all  died.  A  whole  year  later  this  neighbor 
again  bought  a  healthy  lot  of  hogs  and  turned  them  into  the  same  yard 
which  still  ccmtained  the  same  old  straw-stack,  and  soon  the  disease 
once  more  made  its  appearance,  notwithstanding  the  fact  that  at  that 
time  no  swine  plague  was  prevailing  anywhere  in  the  neighborhood. 
After  this  the  neighbor  inclined  to  accuse  the  old  straw-stack  as  the 
cause  of  the  mischief,  removed  it  promptly,  cleaned  his  swine-yard  thor- 
oughly, and  kept  it  free  from  old  straw,  &c.  He  has  not  had  a  case  of 
swine  plague  among  his  hogs  since  the  straw-stack  was  disjKJsed  of. 

12.  Mr.  RidketVs  herd,  on  Henderson  Eiver,  three  miles  from  Oquawka. 
I  was  on  Mr.  Rickett's  farm  on  November  9.  He  has  his  lierd  of  swine 
divided,  and  keeps  one  portion,  about  thirty  head,  in  an  inclosed  yard 
on  high,  dry,  and  bare  ground,  free  from  straw-stacks  and  stagnant  pools 
of  water,  where  they  receive  their  water  for  drinking  from  a  weU  close 
to  the  fence.  The  other  portion  of  his  herd  is  running  at  large,  and  has 
access  to  tlie  river.  Among  the  latter  swine  plague  has  made  its  ai>- 
pearance,  while  the  hogs  which  are  kept  in  the  yard  are  perfectly  healthy. 
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Mr.  Rickett  stated  that  to  his  certaiu  knowledge  dead  bogs  have  been 
tbrown  into  the  river  above  and  have  floated  down  past  his  place. 

13.  Mr.  William  B.  Grahamh  herd,  two  miles  from  Biggsville.  My 
flrot  visit  to  his  place  was  on  December  29.  Mr.  Graham's  herd  con- 
sisted at  that  date  of  327  hogs  and  shoats,  a  majority  of  which  hail  been 
ringed  late  in  October.  The  whole  herd  had  tlie  run  of  a  large  pasture 
and  of  a  corn-stalk  field,  and  slept  till  within  two  days  in  a  huge  straw- 
staitk.  The  common  feeding-place  was  around  a  corn-crib  in  the  stalk- 
field,  and  the  water  for  di'inking  was  obtained  from  a  small  streamlet  of 
running  water  flowing  diagonally  from  northeast  to  southwest  through 
the  pasture.  This  small  creek  or  streamlet  has  its  source  above,  on  the 
farm  of  one  of  Mr.  Graham's  neighbors,  who  also  has  his  hog-yard  or  hog- 
pasture  on  the  same  streamlet,  but  above.  In  the  early  part  of  Decem- 
ber, or  (more  likely)  in  the  latter  part  of  November,  swine  plague  made 
its  appearance  in  the  herd  of  his  neighbor,  who  immediately  sold  and 
shipped  his  whole  herd,  probably  to  Chicago,  as  soon  as  he  found  his 
animals  sick  and  dying,  or  after  he  had  lost  a  few.  In  Mr.  Graham's 
herd  the  disease  made  its  appearance,  according  to  his  statement,  on 
December  21  or  22,  but  probably  a  few  days  earlier,  because  the  first 
symptoms  very  likely  had  been  overlooked.  Up  to  December  29  three 
animals  had  died,  and  were  hauled  away  early  in  the  morning  before  my 
arrival  by  the  *^  dead-hog  man,"  or  tank  agent.  I  found  from  twenty- 
five  to  thirty  animals  unmistakably  sick,  about  forty  or  fifty  doubtful, 
and  about  fifty  or  sixty,  to  all  appearances,  perfectly  healthy.  Among 
the  sick  ones,  which  were  all  such  as  had  been  ringed — at  that  time  no 
sick  animal  could  be  found  among  those  that  had  not  been  ringed — 
about  a  dozen  or  more  had  badly  swelled  and  ulcerating  noses,  and  pro- 
duced at  each  breath  a  snorting  or  snuffling  noise.  Although  Mr.  Gra- 
ham, having  invested  in  "  sure-cure  medicines,"  did  not  consent  at  that 
time  to  subject  his  herd  to  an  experimental  treatment,  or  did  not  give 
them  into  my  charge,  1  advised  him  to  separate  the  healthy  animals  from 
those  evidently  sick,  and  to  remove  the  former  to  a  non-infected  place 
out  of  the  influence  of  the  infectious  principle.  When  I  visited  him 
again,  on  January  10,  he  had  ma<le  a  separation,  but  had  moved  the 
healthiest  or  best  portion  of  his  herd  to  a  piece  of  low  ground,  full  of 
hazel  brush  and  low  scrubs,  situated  below  and  to  the  southwest  of  the 
old  hog-pasture,  and  tiaversed  by  the  same  small  creek.  This  was  un- 
doubtedly the  very  worst  piece  of  ground  to  which  he  <50uld  have  taken 
healthy  hogs  for  ])rotection,  because  all  the  water  passing  through  that 
piece  of  ground  came  from  the  old  hog-pasture,  and  the  animals  In  con- 
sequence had  to  drink  infected  water.  On  January  10  most  of  the  ani- 
TOfiJs  taken  to  that  piece  of  giound,  and  constituting  originally  the  be^st 
portion  of  the  herd,  had  died;  only  a  few  wei^e  still  alive. 

14.  Mr.  CfampbelFs  herd  at  Monmouth. — ^IVlr.  Campbell  informed  me  on 
February  11  that  a  few  years  ago  he  hail  his  hog-lot  on  the  banks  of  a 
creek;  swine  plague  broke  out  in  his  herd  and  nearly  every  animal 
died.  He  is  sure  the  disease  was  communicated  to  his  herd  by  tlm 
carcasses  of  dead  hogs  which  floated  down  the  creek. 

The  above  facts  and  observations,  which  have  not  been  observed  by 
myself,  have  been  communicated  to  me  by  reliable  persons,  whose  verac- 
ity cannot  be  doubted.  They  corroborate  my  former  conclusions  con- 
(Uiiiing  the  infectiousness  and  the  spreading  of  swine  plague,  as  stated 
in  my  previous  reports,  and  demonstrate  especially — 

1.  That  swine  plague,  very  probably,  is  not  comnninica ted,  at  least 
not  easily,  unless  the  infectious  principle  (the  Schizomycetes)  is  intro- 
duced either  into  the  digestive  apparatus  with  the  IVmhI  or  with  the 


Digiti 


zed  by  Google 


398         REPORT   OP  THE   COMMISSIONER  OF   AGRICULTURE. 

wat*^r  for  drinking,  or  directly  into  the  blood  through  wounds,  sores, 
scTiitches,  or  external  lesions  {cf,  "^o.  4,  W.  H.  Lord,  and  No.  12,  Rick- 
ett). 

L*.  That  the  carcass  of  a  hog  or  pig  that  has  died  of  swine  plague  will 
communicate  the  disease  to  healthy  swine,  if  oaton  by  the  latt**r  before 
it  is  thoroughly  putrified  {ef.  No.  2,  Forwanl }  No.  3,  Hodson ;  No.  6, 
Whiteman). 

3.  That  even  frost  is  not  sufficient  to  destroy  the  infections  principle, 
])rovided  the  Schizomycetes,  which  constitute  the  same,  are  nofc  exposed 
for  some  time,  for  instance,  on  the  surface  of  the  ground,  &c.,  to  the 
direct  influence  of  the  low  temperature,  but  protectcnl  against  external 
influences  by  some  organic  substance  {ef.  No.  6,  Whiteman,  and  No.  11, 
Peudarvis.) 

4.  That  swine  plague  is  readily  and  frequently  communicated  to 
healthy  hogs  by  means  of  the  water  used  for  drinking,  if  it  is  contami- 
nated with  the  infectious  principle  either  by  the  carcass  or  parts  of  a 
carcass  of  a  dead  hog,  or  by  the  excrements,  urine,  and  nasal  discharges, 
saliva,  &c.,  of  the  diseased  animals,  and  that  in  many  places  a  gross, 
and  sometimes  even  criminal,  carelessness  is  prevailing  in  contaminat- 
ing and  infecting  the  waters  of  rivers,  creeks,  streamlet?^,  &c.,  by  allow- 
ing diseased  animals  to  have  access  to  them,  and  by  tlirowing  in  the 
carcasses  of  dead  hogs,  by  which  a  considerable  spreading  of  awine- 
plague  is  effected  (of.  No.  2,  Forward ;  No.  3,  Hodson  j  No.  7,  3Iorris ; 
No.  12,  Rickett;  No.  13,  Graham  ;  No.  14,  Campbell). 

5.  That  one  or  a  few  diseased  swine  can,  and  frequently  do,  commu- 
nicate swine  plague  to  a  whole  herd  of  healthy  animiils  by  infecting  the 
food  or  water  for  drinking  by  means  of  their  dirty  feet  and  noses,  aoiled 
with  their  excrements,  urine,  nasal  discharges,  saliva,  or  blood,  an  the 
case  may  be  {ef.  No.  6,  Moir  and  PctcTSon }  No.  8,  Morris ;  No.  13,  Gra- 
ham). 

(i.  That  every  wound,  scratch,  or  sore  on  the  surface  of  the  body  con- 
stitutes a  port  of  entry  for  the  infectious  principle  of  swine  plague,  if 
the  latter  is  prevailing  in  the  immediate  neighborhood  {cf  No.  9,  Mor- 
ris ;  No.  10,  liagan ;  No.  13,  Graham). 

7.  That  an  old  straw-stack — any  other  porous  body  undoubtedly  as 
well — may  preserve  the  infectious  principle  for  months,  and  even  tbr  a 
whole  year  {ef  No.  11,  Peudarvis). 

8,  That  the  infectious  principle  (the  Schizomycete^s)  enters  the  animal 
organism,  and  communicates  the  disease  more  readily  and  sooner  through 
external  sores  and  lesions  than  through  the  digestive  canal  or  any  other 
means  {ef  No.  9,  Morris  5  No.  10,  Ragan  5  No.  13,  Graham). 

SWINE  I'LAGUE  NOT  LIMITED  IN  ITS  ATTACKS  TO  SWINE. 

Tliat  swine  plague  can  be  communicated  to  other  animals  besides 
swine  has  been  demonstrated  by  the  experiments  of  Dr.  Klein,  Professor 
Law,  and  myself,  and  also  by  several  clinical  observations;  but  the 
(piestion  as  to  whether  swine  plague  can  also  be  communicated  to  human 
beings  is  yet  undeeided,  because  such  experiments,  inoeuJations,  necessary 
to  deeide  that  question,  can  be  easily  made  on  animaN,  but,  for  obvions 
r(»:isons,  not  on  liuman  beings.  As  to  the  latter,  we  have  to  rely  entirt^ly 
jipon  elinicnl  observation  and  accidental  ini'ertion.  The  director  (tiic 
late  Vii'S,  A.  ( '.  (lorlacli)  and  the  faculty  of  the  Itoyal  Veterinary  8eIuK>l 
at  lieilia,  Pnissia,  oilicially  gave  it  as  their  opinion  in  a  re])oit  bearing* 
iuw  r  '♦  !\  l}riiiu  y^rtj  1875,  that  swine  plague — ^^hceniorrhafjisehe FoUienlar- 
JJi}!lukcrl€dc8  bickdanm^  intherejyort-— can  be  communicated  to  human 
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bellies  {of.  ^^GntachtUcher  Bericht  mher  verdorhene  Lehericmrste^^  com- 
municatod  in  Gerlach's  ^^Arehiv  fuer  icisscnschaftliche  imd  pmktische 
Thiet'heilkundej'^  Vol.  I,  page  182).  It  may  also  not  be  out  of  pla<5e  to 
relate  a  case  tlmt  occurred  last  summer  in  Knox  County,  Illinois.  A 
well-to-do  and  highly  revspectable  family,  residing  near  Yates  City,  lost, 
in  la«t  July,  three  children,  aged  respectively  thirteen,  live  or  six,  and 
two  and  a  half  or  three  years,  of  a  disease  diagnosed  by  the  attending 
physicians  as  diphtheria.  The  two  remaining  children  of  the  same 
family  also  became  affected,  but  recovered.  Five  physicians  wei^e  in 
attendance,  and  made  a  careful  research  as  to  the  possible  cause  or 
causes,  and  could  Had  but  one  thing  which  might  be  construed  as  such. 
The  family  used  ice  which  had  been  t^ken  from  a  creek  into  which, 
above,  some  hogs  (hogs  that  had  died  of  swine  plague)  had  been  thrown 
just  before  the  water  of  the  creek  became  frozen.  My  informants  are  a 
highly  respected  i)hyflician  in  Biggsville,  Dr.  Maxwell,  and  a  near  rela- 
tion of  the  afflicted  family,  Mr.  John  McKee,  who  has  a  drug-store  in 
the  same  place. 

FACTS  AND  EXPEBEVIENTS  RBLATINO  TO  TREATMENT  AND  PREVENTION. 

Considering  it  as  one  of  the  principal  objects  of  my  present  investiga- 
tion to  ascertain  what  may  possibly  be  accomplished  in  regard  to  treat- 
ment and  prevention,  or  rather  as  to  arresting  the  si)reading  of  swine 
plague  from  herd  to  henl  and  from  animal  to  animal  by  such  means  as 
are  at  ^e  command  of  the  farmer,  and  can  be  employed  by  every  one 
who  possesses  common  intelligence  and  an  ordinary  degree  of  watchful- 
ness, I  made  quite  extensive  experiments  with  six  diirerent  herds  of 
swine,  numbering  from  twenty-odd  animals  to  about  four  hundred,  or, 
on  an  average,  about  one  hundred  and  fifty  head  eiK*h. 

1.  Mr,  Kennedt/^8  herd, — IMy  first  visit,  as  already  stated,  was  made  on 
October  14.  Mr.  Kennedy  kept  his  herd  of  swine,  of  tweiity-odd  head, 
in  a  pasture  a  short-  distance  from  his  house.  He  had  recently  bought 
a  few  pigs  out  of  an  infected  herd,  and  thereby  introclucod  the  plague 
among  his  swine.  I  found  three  sick  animals,  anionic  them  one  tliat  was 
very  sick.  These  three,  on  my  advice,  were  inuncHi lately  taken  out  of 
the  i)asture  and  put  in  an  open  pen  by  themselves,  built  expressly  for 
them  in  the  orchard.  The  other  hogs  or  shoats  were  also  taken  out  of 
the  pasture  and  shut  up  in  a  yard,  which  had  forrni^rly  served  as  a  cut- 
tle-yard. The  three  diseased  pigs  were  tre^ated  with  hyi)osnIphito  of 
soda,  of  which  they  received  each,  three  times  a  day,  a  (heaped)  tea- 
spoonful  in  their  water  for  drinking.  J  further  instructed  jVIr.  Kennedy 
to  feed  and  water  each  time,  morning,  noon,  and  night,  first  his  healthy 
shoats  and  then  the  sick  ones,  and  not  to  enter  or  go  near  the  ]»en  or 
yard  of  the  healthy  animals  after  he  had  been  to  the  si(?k  pigs.  My 
directions,  a«  far  as  I  could  learn,  have  been  faithfully  complied  with  in 
every  particular;  at  any  rate,  the  m^icines  have  l>een  promptly  given 
according  to  my  directions.  My  subsequent  visits  to  Mr,  Kemiedy's 
herd  were  on  October  17, 18,  21,  24,  and  27.  One  of  the  sick  pigs  died 
on  October  23  and  another  on  October  26;  only  one  of  the  three  lecov- 
ered,  which,  as  I  learned  afterwards  fix)m  Mr.  Kennedy,  was  doinu  well 
and  was  again  with  the  herd.  Of  the  latter,  only  one  animal  exhihiliMl 
once  slight  symptoms  as  if  affected — it  conglird  >sonie — and  iiltlioiigh  my 
advice  to  sei)arate  it  from  the  herd  was  not  complied  with,  no  further 
developments  have  taken  place.  The  sick  animal  which  ret^overed  had 
only  a  comparatively  slight  attiick  of  the  disease,  and  m  ith  the  care  be- 
stowed upon  it — a  clean,  spacious  pen,  clean  water,  and  clean  food — 
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would  probably  have  recovered  even  if  no  medicines  whatever  had  been 
used,  lu  this  herd,  therefore,  the  hyposulphite  of  soda  probably  fEiiled 
to  do  any  good,  although  it  seemed  during  the  lirst  week  of  the  treat- 
ment a8  if  a  slight  improvement  was  observable,  due,  very  likely,  more 
to  a  change  of  quarters,  clean  water,  and  clean  food — in  the  pasture  the 
animals  had  access  to  a  stagnant  pool  of  water — than  to  the  medicine. 
Still,  whenever  medicines  are  given,  people,  as  a  rule,  are  always  inclined 
to  ascribe  every  change  for  the  better  to  their  use. 

2.  Mr,  Gilchrisfs  herd. — Mr.  Gilchrist  li^'es  on  a  large  farm,  twelve  or 
thirteen  miles  from  Oquawka,  on  the  Wan-en  County  line.  My  first 
\isit  to  his  place  was  on  October  14.  His  herd  consisted  of  over  one 
hundred  head  of  hogs  and  shoat^,  of  which  about  forty  showed  more  or 
less  plain  symptoms  of  disease.  Several  animals  had  died*  I  requested 
a  division  into  at  least  three  difterent  lot«,  which  may  be  designated  as 
Xos.  1,  2,  and  o.  TiOt  Xo.  1,  it  Wcos  agreed,  should  only  contain  such 
animals  as  appeared  to  be  perfectly  healthy,  and  without  any  symptoms 
of  disease ;  lot  Xo.  2  was  to  be  composed  of  such  animals  as  did  not  ap- 
pear to  be  perfectly  healthy,  but  did  not  show  any  plain  8ymi)tom8  of 
swine  plague;  and  lot  Xo.  3  should  include  all  those  animals  evidently 
sick.  Lot  Xo.  1,  Mr.  (xilchrist  promised  should  be  removed  to  a  piece 
of  ground — a  small  field  without  any  wat<T — which  had  been  planted  to 
cora,  was  free  from  any  old  straw  or  other  rubbish  which  might  possibly 
hai'bor  any  disease-germs,  and  was  to  be  plowed  the  next  day.  Lot  No. 
2  he  promised  to  put  in  another  uninfected  yard,  separate  from  the  reg- 
ular hog- lot  or  pasture :  and  lot  Xo.  3,  it  was  agreed,  should  remain  in 
the  old  hog-yard,  occupied  so  far  by  the  whole  herd.  It  was  further 
agreed  that  lot  Xo.  1  should  receive  twice  a  day  ten  drops  of  pure  car- 
bolic acid  in  the  water  tor  diinking  for  150  pounds  of  live  weight,  and 
lot«  Xos.  2  and  3  ea<^h,  three  times  a  day,  a  teaspoonful  of  hyposulphite 
of  soda  for  every  l.">0  ])oun<ls  of  live  weight.  Enough  of  each  medicine 
was  left  to  last  from  three  to  four  days.  When  I  made  my  second  visit, 
on  October  18, 1  fouiul  that  only  a  part  of  the  medicine,  the  carbolic 
acid,  which  had  been  given  to  the  whole  herd,  had  been  used,  and  that 
no  sei)aratiou  had  yet  been  eft'ected,  because  Mr.  (Tilchrist,  on  account  of 
sickness,  had  been  unable  to  ix^rfect  the  necessary  arrangements.  The 
field  or  piece  ot*  ground  intended  for  lot  X"o.  1,  however,  had  been  plowed, 
and  was  ready  for  the  reception  of  the  animals.  The  plan  of  separation 
underwent  a  slight  change  as  to  lot  X'^o.  3,  which  it  was  thought  best  to 
divide  again  by  putting  the  most  seriously  affected  animals,  lot  Xo.  4, 
in  a  couple  of  open  pens,  sitnuted  in  the  barn-yard,  and  originally  built 
for  hog-pens,  but  nnoccu[)ied  for  a  long  time,  and  by  lea\nng  in  lot  Xo. 
3,  in  the  old  swine-yard,  only  snch  animals  as  were  evidently,  though  not 
dangerously,  sick.  It  was  further  decided  that  lots  Xos.  1  and  2  should 
be  treated  with  carbolic  aeld,  and  lots  Xos.  3  and  4  with  hy[)Osulphite 
of  soda.  On  the  whole  the  herd  was  not  any  worse  than  on  my  first  visit, 
except  that  a  few  more  animals  were  coughing.  Only  one  animal  had 
died,  and  a  post  viortem  examination  made  of  this,  but  the  result  was  not 
v(Ty  satisfactory  on  account  of  the  high  state  of  putrefaction.  Another 
pig,  however,  about  five  months  old,  was  killed  by  bleeding  for  the  pur- 
pose of  a  post  mortem  examination,  llesult:  Morbid  changes  (hepa- 
tization) in  the  lungs,  and  enlargement  of  the  lymphatic  glands,  as 
usual ;  a  few  ulcerous  tumors  in  the  intestines ;  numerous  entozoa  (alive) 
in  the  cholcdochus,  and  some  dead  worms  in  the  intestines.  Went  again 
to  Mr.  Gih'hrist's  on  October  21  and  24,  and  found  that  all  arrangements, 
as  agn^ed  upon,  had  been  carried  out.  Lot  Xo.  1  wa^s  on  the  plowe<l 
ground;  lot  Xo.  2  in  another  separate  yard;  lot  Xo.  3  in  the  old  hog- 
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lot;  and  lot  !No.  4,  composed  of  seveu  very  sick  pigs,  in  a  couple  of  small 
open  pens  iu  the  barn-yard,  separate  from  any  of  the  yards  occupied  by 
the  others.  The  medicines,  too,  had  been  given  according  to  directions. 
On  examining  the  several  lots  on  October  24, 1  found  in  lot  I^o.  1  a  small 
pig,  a  so  called  runt,  that  sliowed  symptoms  of  disease.  It  belonged  to 
lot  No.  3,  but  being  very  small  had  crawled  through  the  fence.  It  was 
immediately  removed,  and  afterwards  killed  for  j^oat  mortem  examina- 
tion. In  lot  No.  2  a  sick  pig  was  also  found,  which  was  likewise  removed. 
In  lot  No.  3  nearly  all  the  animals  showed  more  or  less  plain  symptoms 
of  disease,  but  none  were  very  bad  or  dangerously  sick.  Lot  No.  4,  as 
stated,  contained  the  worst  <5ases,  and  was  originally  composed  of  seven 
animals,  but  the  number  had  been  reduced  to  live,  for  one  had  died, 
and  another  had  escaped  over  the  rather  low  fence.  Of  these  live  ani- 
mals, two,  on  examination,  proved  to  be  very  sick. 

The  post  mortem  examination  of  the  small  i)ig,  mentioned  above,  re- 
vealed the  usual  morbid  changes  in  the  hings  and  in  the  heart  to  a  lim- 
ited degree,  and  nothing  extrjM)rdinary  except  a  firm  adhesion  {ov  union 
by  firm  connective  tissue)  between  the  posterioj:  part  of  the  leit  lobe  of 
the  lungs  and  the  costal  pleura. 

Left  more  medicines — carbolic  acid  and  hyposulphite  of  soda — ^with 
directions  how  to  use  them,  with  Mr.  Gilchrist. 

Went  again  to  Mr.  Gilchrist's  on  October  31,  and  found  that  the  two 
very  sick  pigs  and  one  of  the  others  of  lot  No.  4,  and  a  few  of  lot  No.  3, 
had  died,  and'  that  all  others  were  doing  well.  In  order  to  learn  the  final 
result  I  visited  Mr.  Gilchrist's  herd  once  more,  on  December  16,  and 
found  that  no  deaths,  and  no  plain  oases  of  sickness^  had  occurred  in 
lots  Nos.  1  and  2,  with  the  exception  of  the  pig  which  was  removed 
from  lot  No.  2  on  October  24,  and  died  afterwards.  Lot  No.  2  had  been 
removed  early  in  November  to  another  yard  or  place,  a  piece  of  plowed 
ground.    In  lot  No.  3  comparatively  very  few  deaths  had  occurr^. 

It  must  be  stated  that  during  the  whole  experiment  none  of  the  hogs 
or  pigs  received  any  water  except  such  as  was  pumped  by  a  wlndmBl 
from  a  deep  welL  Formerly  the  animals  had  access  to  a  little  streamlet 
proceeding  from  some  springs.  The  medicines  (the  carbolic  acid  and  the 
hyiK)sulphite  of  soda)  were  given  simply  on  account  of  their  antiseptic 
and  disinfecting  proplerties,  because  there  was  reason  to  suppose  that 
the  water  used  for  drinking,  notwithstanding  it  was  pumi)ed  from  a  deep 
well,  might  become  infected,  or  be  contaminated  by  Schizomycetes  or 
disease-germs  floating  in  the  air  while  exposed.  It  was  pumped  by  a 
windmill  into  a  large  and  open  wooden  trough,  situated  in  close  prox- 
imity to  the  pens  of  lot  No.  4,  and  adjoining  on  the  other  side  the  old 
swine-yard,  occupied  by  lot  No.  3.  From  this' trough  the  water  was  car- 
ried in  buckets  to  lots  Nos.  1,  2,  and  4,  and  carried  by  means  of  a  pipe 
into  lot  No.  3. 

3.  Mr.  Henry  RM$  Jierd.-^!  visited  Mr.  Rice's  place,  about  eight  miles 
northeast  from  Oquawka,  for  the  first  time  on  October  17.  His  hogs 
and  pigs  had  the  run  of  ttie  barnyard  and  of  two  large  pastures,  one  of 
which  contained  water,  and  had  also  access  to  the  stack  yard,  which 
contained  old  straw  stacks.  I  found  nine  decidedly  sick  animals,  and 
five  dead  ones.  Of  the  latter  three  were  very  much  putrefied;  one  had 
died  but  two  hours  before,  and  the  other  died  while  I  was  there.  Con- 
sequently I  had  an  opportunity  of  making  two  post  mortem  examina- 
tions. The  pig  whidh  had  been  dead  two  hours — an  animal  probably 
six  months  old  and  in  good  condition  as  to  flesh — was  examined  first. 
The  morbid  changes  were  as  follows:  Lymphatic  glands  enlarged,  blood 
coagidated  and  separated  into  dark  clot«  and  yellowish-colored  serum, 
2G  AG 
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one-third  of  the  whole  tissne  of  the  lungrs  hepatized,  the  non-hepatizcMl 
l)ortions  of  the  lungs  partly  filled  with  linid  exudation  and  containing 
innumerable  small,  reddish -brown  specks,  caused  by  extravasations  of 
blood  (these  lungs  constituted,  in  their  mottk^d  appearance,  and  with 
their  numerous  embolic  hearths  and  extravasations  of  bloody  a  very 
characteristic  specimen,  and  i  regret  tliat  I  was  not  prepared  to  have 
them  photographed);  some  serum  in  chest  ami  pericardium;  all  blood- 
vessels of  the  auricles  of  the  heart  turgid  with  dark-colored  blood.  In 
the  abdominal  ca\ity,  one  small,  incipient  ulcerous  tumor  and  numerous 
worms  (Trichocephalus  crenatua)'^  in  Ciccum,  numerous  ulcerous  tumors  in 
diflferent  stages  of  development;  spleen  very  large  and  dark  colored, 
and  other  organs  destitute  of  any  morbid  features. 

The  other  animal,  a  four  months  old  boar  pig,  was  examined  immedi- 
ately after  death.  The  morbid  changes  were  as  follows :  Lymphatic 
glands  enlarged ;  blood  of  normal  colof ;  considerable  exndation  (serum 
and  coagualtions,  the  latter  principally  on  the  anterior  surface  of  the 
diaphragm)  in  the  chej<t ;  over  one  ounce  of  serum  in  the  pericardium ; 
distinctly  marked  and  /ully  developed  hepatization  only  in  the  lower 
I)ortions"of  both  lobes  of  the  lungs,  but  incipient  hepatization  or  fluid 
exudation,  and  numerous  small  red  spots  of  extravasated  blood,  each 
about  a  large  as  a  pin's  head,  everywhere  through  the  whole  pulmon^ 
tissue,  but  esi)ecially  toward  the  lower  border  of  the  lobes;  the  capillary 
vessels  of  the  heart,  and  particularly  those  of  the  auricles,  turgid  with 
blood.  In  the  abdominal  cavity :  The  whole  peritoneum,  but  esi)eciallj 
the  serous  coat  of  the  intestines,  congested,  that  is,  all  the  smaller  capil- 
lary vessels  turgid  with  dark-colored  blood ;  the  intestines  in  many 
places  agglutinated  (adhering)  to  the  walls  of  the  abdominal  cavity;  thQ 
liver  very  dark  and  congested ;  the  gall  thick  or  almost  send-solid ;  the 
mucous  membrane  of  the  stomach  wine-colored,  and  almost  black,  and 
very  much  swollen  toward  the  i)ylorus ;  the  mucous  membrane  of  the 
duodenum  black  and  gangrenous,  and  that  of  the  jejunum  purple  and 
wine-colored ;  a  large  number  of  ulcerous  tumors  of  various  size  in  colouj 
and  a  few  in  c^cum ;  no  entozoa  or  worms. 

Neither  of  the  two  pigs  presented  any  external  morbid  changes,  ex- 
cept Nb.  2,  which  was  slightly  bleeding  from  the  nose  when  it  was  dragged 
from  the  place  where  it  had  died  to  the  place  where  the  ]^st  inoi't&ni  ex- 
amination was  made. 

The  following  arrangements  were  made :  The  whole  herd,  s<^c  sitty 
odd  head,  was  divided  into  two  lots,  No.  1  to  contain  the  apparently 
healthy  animals,  or  those  not  evidently  sick,  and  No.  2  to  be  composed 
of  sevto  very  sick  animals.  On  my  arrival  I  found,  as  already  stated, 
nine  very  sick  pigs,  but  one  died  during  my  pi-fesence,  and  another  was 
neariy  half  a  mile  from  the  barn-yard  in  the  remotest  of  the  two  pitstlireSj 
and  was  there  left  to  its  fate,  as  it  was  expected  to  die  within  a  short 
tiniie.  The  sev^n  very  8i<ik  pigs  or  shoats  were  shut  up  in  a  peii  esi)e- 
cially  prepared  for  them,  and  lot  No.  1,  composed  of  those  animals  ap- 
parently healthy^  was  allowed  to  go  to  pasture  (the  one  nearest  thci  barn- 
yard) during  the  day,  but  was  shut  up  in  the  baruyaid  during  the  night, 
fit)m  siindown  till  ten  o'clock  in  the  moniing,  or  till  tlie  dew  had  disap- 
peated  from  the  grass.  The  barn-yard  was  On  high  and  dry  ground, 
perfectly  bare,  and  destitute  of  strt^w  stacks,  half-rotten  manure,  or  pools 
of  stagnant  water.  The  pasture,  too,  was  destitute  of  old  straw,  &c., 
and  contained  no  water.  The  animals,  tliereft)re,  rec(»ivod  no  water  but 
what  was  drawn  from  ^  well  in  the  bam-yard.  Before  my  arrival  thb 
herd  had  access  to  running  water  in  the  remotest  of  the  two  pastures, 
and  also  to  a  stack-yard  which  contained  old  straw.    All  this  was  stopped. 
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Lot  JTo.  1  was  treated  with  cdrbt)lic  acid  in  the  watci?  for  driiikiiig,  tiic5 
siime  as  lots  Xos.  1  and  2  at  3Ir.  Gilcbrist's  place,  because  it  was  thought 
I)robable  that  the  aninlals  of  lot  Xo.  1  might  pick  up  some  disease-pro- 
ducing germs  either  with  their  Ibod  or  with  their  water  for  drioking, 
which  was  exposed  in  an  open  trough  after  it  had  been  i)umped  from  the 
well.  Lot  No.  2,  composed,  as  mentioned,  of  seven  sick  pigs  shut  up  in 
a  pen,  was  treated  with  hyposulphite  of  soda,  a  tea-spoonful  three  times 
a  day  for  every  150  pounds  of  live  weight,  in  the  water  for  drinking. 
The  first  dose  of  that  medicine  was  given  in  my  presence  in  skimmed 
mUk,  and  was  taken  by  five  of  tlie  sick  pigs.  One  of  them,  after  it  had 
taken  some,  commenced  to  vomit,  but  soon  went  to  the  trough  for  more. 
Two  had  no  appetite  and  infused  to  take  anything. 

The  fivie  dead  pigs,  the  two  examined  included,  werid  cremated  in  hiy 
presence  at  the  plaee  where  the  autopsies  had  been  made.  One  sick  pig, 
not  under  treatment,  and  apparently  convalescent,  was  examined  as  to 
temperature,  and  was  found  to  be  only  101 J^  P. 

Wont  again  to  Mr.  Eice's  place  on  October  18.  Tbe  sick  pig,  left 
alone  in  the  pasture,  was  dead,  and  had  been  cremated;  the  seven  sick 
pigs  in  their  pen  (lot  No,  2)  were  still  alive.  A  "  dead-hog  man,''  that 
is,  a  man  who  travels  with  a  wagon  through  the  country  to  collect  the 
dead  hogs  from  the  fanners  ibr  a  roulering  establishment,  had  called  at 
noon,  and  come  into  the  house  while  the  family  was  at  the  dinner-table. 
The  stench  emanating  from  his  person  and  his  clothes  caused  the  whole 
family  to  vomit.  No  wonder,  thercl  ore,  that  such  men  are  instrumental 
in  spreading  the  disease  wherever  they  go.  Mr.  Rice  had  ordered  him  to 
keep  away  from  his  premises.  There  is  considc^nible  suspicion  in  Hen- 
derson County,  and  elsewhere,  that  these  ^^  dead-hog  men''  find  it  some- 
times in  their  interest  to  inlVct  healthy  herds  of  swine,  expeciaUy  such 
as  axe  nearly  ready  for  the  market,  and  therefore  prdmiso  a  rich  harvest 

Finding  that  all  my  arrangement's  htkl  been  faithfully  carried  out,  I 
leit  some  more  medicines  (carbolic  acid  and  hyposidphite  of  soda). 

Went  again  to  Mr.  llice's  place  on  October  21.  Of  the-seven  sick  pigs 
three  had  died,  one  had  escaped  while  the  gate  was  open,  and  three  were 
still  in  the  pen  and  alive.  Of  these  latter  I  found  two  very  sick,  and 
about  r^dy  to  die,  while  one  was  apparently  improving,  and  convales- 
cent. All  the  animals  of  lot  No.  1  were  doing  well.  My  directions  had 
been  comi^led  with  in  every  particular. 

Madcaubther  visit  to  Mr.  Eice's  place  on  October  27,  and  found  that 
all  tho  diseased  pigs  of  lot  No.  2  (tbe  seven  shut  up  in  the  pen,  and 
treated  with  hyposulphite  of  soda)  hart  diM.  The  one  that  escaped 
had  been  caught  and  again  confined,  while  all  others  (lot  No.  1)  which 
had  been  treated  with  carbolic  acid  in  the  water  for  drinking  were  doing 
first  rate.  So  it  seems  that  hi  this  case  the  hyposulphite  of  soda  has 
done  no  good  as  a  citrative  remedy ;  even  tho  oiie  pig  which  seemed  to  bo 
convalescent  or  improving  on  October  21  had  died.  Atterward,  on  De- 
cember 18, 1  made  one  more  visit,  and  learned  that  no  loss  whatever  had 
occurred  in  lot  No,  1,  while  in  lot  No.  2  every  animal  had  died. 

1.  The  Jicrd  of  Capt.  Wm,  Morris,  which,  as  has  been  mentioned,  con- 
sisted of  abont  ibur  hundred  animals.  When  I  made  my  first  visit  on 
October  31,  about  forty  or  fifty  animah;  were  coughing,  and  exhibited 
mbrbor  less  symptoms  of  swine  plague.  Only  one  animal  had  died, 
and  as  it  liad  befen  dead  bt^t  a  few  hours  a  post  mvrtem  examination  was 
made.  Morbid  changes:  Exteitially  nothing  abnormal,  except  a  little 
redness  between  the  fore  legs.  Intei^nally :  Enlargement  of  tiie  lym- 
phatic glands ;  extensive  hepatization  and  numerous  small  extravasa- 
tions of  Wood  in  the  lungs;  conHidcrablo  exudation  in  the notyethepar 
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tized  portions  of  the  pulmonal  tissue,  whicli  caused  the  luugs  to  fill  the 
whole  thoracic  cavity.  The  substance  of  the  lieart  appeared  to  be  in  a 
state  of  congestion,  and  not  only  the  auricles,  but  also  the  ventricles  of 
that  organpresentedtheircapillariesturgid  with  blood.  In  the  abdom- 
inal cavity  the  only  morbid  changes  that  could  be  found  consisted  in 
incipient  ulceration  in  the  mucous  membrane  of  the  stomach.  Xo  en- 
tozoa  or  worms,  neither  in  the  brpnchia3  nor  in  the  intestines. 

Mr.  Morris  promised,  at  my  request,  to  divide  his  herd  into  several 
lots,  and  to  separate  the  healthy  animals  from  the  diseaseil  ones.  I  left 
twopounds  of  carbolic  acid  to  be  given  to  the  healtliy  animals  in  the 
water  for  drinking,  and  a  quantity  of  hyposulphite  of  soda  for  the 
diseased  ones. 

Went  again  to  Mr.  Morris's  place  on  November  o.  IVIy  directions  had 
been  complied  with.  The  Avhole  herd  had  been  divided  into  six  difier- 
ent  lots,  the  diseased  animals  by  themselves  and  the  healthy  animals  by 
themselves,  in  ditferent  yards  or  inclosures.  The  medicines,  the  car- 
bolic acid  and  the  hji^osulphite  of  soda,  had  been  used  and  no  deaths 
had  occurred.  It  even  seemed  as  if  the  appetites  of  the  diseased  ani- 
mals had  somewhat  improved,  and  as  if  the  coughing  had  become  a  Ht- 
tle  less.  Still  how  much  of  the  apparent  improvement  should  be  accred- 
ited to  the  medicines;  how  much  to  the  clear  and  cold  atmosphere^ — ^the 
thermometer  indicated  several  degrees  below  the  freezing  point ;  how 
much  to  the  continued  diy  weather — ^it  had  not  niined  for  several 
weeks;  and  how  much  to  the  strict  separation  and  the  division  of  the 
large  herd  into  smaller  lots,  is  very  difficult  to  determine.  At  any  rate 
the  diseajse  prevailed  in  a  very  mild  form  in  ^h\  IMorris'a  herd. 

My  next  visit  was  on  November  7,  when  I  found  the  strict  separation 
broken  up  on  aceount  of  the  scarcity  of  water— it  had  not  rained  for 
nearly  a  month.  During  the  night  the  pigs  were  still  kept  in  then* 
respective  -pens  and  yards,  but  during  the  day  four  of  the  different  lots 
had  access  to  a  common  trough  to  get  water.  The  arrangement  was  as 
follows:  One  well,  separated  by  a  fence,  supplied  two  troughs  with 
water.  One  of  the  troughs  was  placed  in  a  swine-yard,  occupied  by 
about  one  hundred  healthy  hogs  and  pigs,  and  the  other  one  was  out- 
side and  furnished  water  for  the  four  lots  mentioned.  The  hogs  and 
shoats  recently  bought  by  Mr.  Morris,  as  before  mentioned,  composed 
the  sixth  lot,  and  were  kept  by  themselves  in  the  barn-yard,  more  than 
forty  rods  distant  from  the  otner  swine-yards,  and  received  their  water 
for  drinking  from  a  well  near  the  barn.  I  found  nearly  one  handred 
hogs  and  pigs,  or  about  25  per  cent,  of  the  whole  herd,  more  or  less 
coughing,  a  few  thumping,  a  few  limping,  and  some  very  much  ema- 
ciated, but  only  one  animal  dead.  The  carbolic  acid  had  been  used 
freely  in  the  water  for  drinking,  and  Mr,  Morris  is  inclined  to  ascribe 
the  unusual  mildness  of  the  disease  (caused  undoubtedly  by  a  combina- 
tion of  circumstances)  to  its  ettect.  Left  more  carbolic  acid  and  some 
hyiwsidphite  of  soda. 

On  November  S  it  commenced  to  raui,  and  continued  for  a  week. 

Went  again  to  Mr.  Moms'  place  on  November  18.  Found  about  50 
l>er  cent,  of  the  whole  herd  afiected  and  coughing,  but  the  disease  wa« 
of  such  a  mild  type  that  only  three  animals,  which  had  been  castrated, 
had  died,  as  has  been  mentioned  before,  or  rather  had  been  killed  by 
Mr.  Morris  when  he  found  them  past  recovery.  One  of  these  three  had 
been  dead  only  a  day  and  had  not  yet  been  buried.  It  was  in  a  first- 
rate  state  of  preseri'ation,  and  therefore  a  good  subject  fov  lyost-mortem 
examination.  Morbid  changes:  Externally,  a  little  redness  of  the  skin 
on  the  lower  surface  of  the  body  and  between  the  fore-legs.    Internally, 
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lymphatic  glands  swelled;  adhesion,  though  not  extensive,  between  left 
lobe  of  lungs  and  diaphragm;  both  lobes  externally  very  mottled  in  ap- 
pearance, and  diseased  in  about  an  equal  degi-ee,  but  the  hepatized  por- 
tions and  lobules  alternating  with  almost  healthy  portions,  and  in  the 
latter  numerous  extra\^sations  of  blood  presenting  themselves  as 
small  red  spots.* 

Those  parts  and  lobules  not  yet  hepatized,  or  perfectly  impassable  to 
air,  contained  considerable  exudation  still  in  a  fluid  condition,  and  some 
of  the  smaller  bronchia;,  especially  those  in  thei)Osterior  portions  of  the 
lungs,  harbored  a  very  large  number  of  very  fine  thread-shaped  worms 
{Strongyli  parddoxus).  As  other  morbid  changes,  may  be  mentioned 
several  ounces  of  serum  in  the  chest,  and  more  than 'one  ounce  in  the 
pericardium.  There  was  nothing  very  abnormal  in  the  abdominal  cavity. 
The  dead  pig  was  an  animal  about  seven  months  old,  and  in  a  fair  con- 
dition as  to  flesh. 

Kovember  22. — The  disease  had  developed  a  more  malignant  character. 
Over  two  hundred  animals  were  sick ;  from  forty  to  fifty  were  very  bad, 
and  several  deaths  had  occurred.  Ordered  once  more  a  strict  separa- 
tion, which  had  become  i>ossible,  since  abundant  rains  had  removed 
the  scarcity  of  watery  gave  some  carbolic  acid,  and  some  salycilio  acid, 
and  some  hyposulphite  of  soda,  to  be  tried  on  .difi*erent  lote,  with  in- 
structions how  to  use  it. 

The  continued  rainy  weather,  the  exceedingly  bad  conditions  of  the 
roads,  and  the  great  distance  of  Mr.  Morris's  place  from  Oquawka, 
^about  fifteen  miles),  prevented  me  from  making  another  visit  during 
the  month  of  Kovember.  I  was,  however,  informed  by  letter,  dated 
December  1,  that  the  separation  had  been  carried  out,  the  medicines 
used  according  to  directions,  and  that  only  a  few  animals  had  died,  and 
all  those  slightly  affected  were  recovering.  I  made  afterwards,  on  De- 
cember 18,  another  visit,  and  found  the  separation  broken  up  again  as 
soon  as  an  improvement  became  apparent.  Still,  comparatively  few 
animals,  the  exact  number  I  was  unable  to  learn,  Imd  died.  Found  one 
dead  animal  when  I  was  there.  The  post-mortem  examination  revealed 
the  usual  morbid  changes  in  the  lungs,  heart,  pleura,  pericardium,  and 
lymphatic  system,  but  no  morbid  changes  of  any  consequence  in  the 
abdominal  cavity,  except  enlarged  glands  and  somewhat  degenerated 
pancreas. 

5.  Tlie  herd  of  Mr.  Ely  Beaty^  about  four  miles  from  Oquawka.  This 
herd  consisted  of  about  one  hundred  head  of  hogs  and  pigs,  and  was 
visited  for  the  first  time  on  December  20.  Found  two  pigs  dead  and 
five  very  sick.    The  herd  was  divided  into  two  portions,  and  had  been 

•The  illustration,  Plato  IT,  presents  the  external  surface  of  the  left  lobe,  photo- 
fjraphed  from  nature,  but  a  little  reducc<l  in  size,  and  somewhat  distorted  in  shape  on 
account  of  its  weight  while  suspended  before  the  camera.  The  central  i>ortion  of  the 
plate  is  a  good  representation,  and  shows  the  mottled  appearance  of  the  ]ol)e,  but  the  ■ 
left  and  upper  portion  of  the  plate  are  iK)or,  and  wei-o  o\idently  not  in  focus.  The 
niicrophotographs,  Plato  III,  Hgs.  1  to  0,  were  taken  from  slides  of  transversal  sections 
of  pulmoTial  tissue  of  the  right  lobe  of  the  same  lungs.  Fig.  1,  Plate  III,  taken  from 
a  very  thin  section,  shows  nearly  all  the  pnlmonal  vesicles  perfectly  close4 ;  tig.  2 
shows  diseased  pleura  and  small  blood  extravasations;  fig.  3  is  from  a  very  thin  sec- 
tion, and  shows  diseased  and  thickened  pleura.  The  nonual  pulmoual  tissue  is  recog- 
nizable, notwithstanding  the  pnlmonal  vesicles  are  more  ov  less  tilled  with  exudation ; 
fig.  4  shows  extravasation  or  blood  and  hepatization,  but  tho  structure  of  the  pnl- 
monal tissue  can  still  be  recognized ;  fig.  5  shows  in  its  upper  portion  a  blood  vessel 
completely  filled  with  blood ;  and  fig.  C,  which  was  taken  from  u  thicker  section,  not 
stained,  presents  partially  hepatized  pnlmonal  tissue,  in  which  the  shape  and  form  of 
1  he  pnlmonal  cells  are  yet  visible.  Figs.  1  to  5  were  taken  from  sections  stained  with 
Klemenburg's  solution. 
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for  Hoii\e  tinie.  Ahout  tliirty  of  tlic  older  and  liir^ex  auiiual?i|  were  k^>t 
in  a  Tjigb  arid  diy  j)astui*c  closo  to  Uie  bourse,  ai^d  were  «uid  to  life  Ue^tUy ; 
coiisctjuently  1  had  u(»tliing  to  do  with  them.  The  otbei'  iiortion  of  the 
herd,  eonipoHed  of  about'sin  oiity,  mostly  small  ami  youu^  auimaU, 
among  which  the  ea^es  of  sickiiess  aud  death  had  occurred,  Qccupi(Hl 
the  harn-yard,  aud  were  allowed  to  roam  on  a  lar^c  uiicnltiviUecl  tract 
of  very  broken  land  partly  tiiubered.  X^i^  (infected)  part  of  the  h^rd 
was  immediately  divided ;  all  animals  apparently  healthy  wqrc  remoyeil 
to  the  orchard,  and  the  diseased  one;*  were  allowed  to  stay  where  i 
found  them.  Two  other  pigs  Avero  kept  in  an  open  pen  ai^joiniuK  the 
barb,  and  separated  from  the  liarn-yatd  oidy  by  ^  fence,  '^'hese  were 
not  disturbekl,  reeeiyed  no  mediciuos,  and  did  not  become  afle.ct^d.  The 
appairentTy  healthy  pigs  removed  to  the  orcliaid  were  treated  with  cftr- 
bolic  acid  in  the  w  ater  foi*  drinking,  the  same  as  lots  ^'oa.  1  and  2  pf  Mr. 
Gilchrist's,  and  lot  !N^o.  1  of  Mr.  Rice.  Xo  medicines  wcixi  given  to  the 
five  sick  pi^s,  because  tliey  were  small,  emaeiate<l,  of  little  va>ue,  and 
were  hot  expected  to  ix*cover.  On  December  22  three  of  the  »ick  pigs 
had  disappeared  and  could  iiot  be  found;  tliey  had  probably  waodeyed 
off  to  a  nook  in  one  pf  many  ravines,  and  theie  died. 

Dec^her  27.— Xq  now  cases  of  disease,  except  in  that  iK>rtion  of  the 
herd  composed  of  tWe  older  animals  which  were  kept  in  the  i»§twe. 
An  old  stag,  which  had  been  castrated  only  a  i\iw  Avceks  befttret  wgis 
found  dead.  According  to  the  information  received, it  had  shQ>vii  symp- 
toms of  inflammation  of  tlie  bi-ain  for  about  twenty-fuvir  hour.^  be&urfiit$ 
death.  It  died  oh  l)jecend>er  2G.  Putrefaction  hi(d  set  in,  but  a  lifl^t- 
onortqn  exaniiuation  was  made  for  the  purpose  of  learning  whether  the 
animal  was  attected  with  swine  plague  or  had  died  ot*  another  di3€t$i&e. 
External  morbid  changes:  the  skin  on  the  lower  surfa(.'e  of  the  body 
purplish-black;  Hie  castration  wounds  not  fully  licaiinl;  und  thp  i^per- 
inatic  cords  intiamed,  enlarge<l,  and  almost  blat^k.  3lorl)id  ehanj:cs  in 
the  chest:  distinctly  Jimited  heputii:ation  in  the  lower  auteriojL'  or  siQ^H 
lobes  of  the  lungs ;  numcaxms  unusually  large  extravasations  of  blopd 
in  the  pulmonai  tissue ;  the  heart  very  much  enlaiged,  about  twicQ  its 
normal  size,  and  fidl  of  dark-colored  blood,  only  luirtially  coagulated; 
several  ounces  of  serum  in  the  pericardium,  iu  tlie  abdominal  cavity 
nothing  could  be  ascertained  with  certainty,  as  pulu'-thctiou  was  ver>' 
much  advanced.  The  skull  was  not  openctl,  becan.se  no  instrnuj^jits 
were  at  hand.  There  can  be  no. doubt  the  auimal  was  aft'ected  with 
swine  plague,  but  it  Is  doubtful  whether  death  was  <*aused  by  that  dis- 
ease or  by  something  else — for  instance,  \iy  an  overdf>sc  of  salt  or  b|*iue; 
at  any  rate,  tlie  symptoms  obsexved  <hiring  life,  if  correctly  reported, 
would  justity  such  a  conclnsion. 

Visited  Mr.  JH  aty's  lierd  on<:c  more  in  January,  and  found  that  the 
five  pigs  which  were  sick  on  December  20  had  all  died,  an<l  tliat  none 
of  the  otliers,  with  tJie  excej)tion  of  the  old  st^ig",  hatl  exhibited  any 
symptoms  of  disease.  After  tlie  20lli  of  l>ecenil)cr  all  received  their 
water  for  drinking  from  a  well  close  to  tlie  house.  Ik^fore  that  date,  the 
larger  portion  of  the  herd  (the  one  krpt  in  the  barn-yard)  had  access  tc 
several  sniall  streams  of  running  water. 

6.  Mr.  William  Ji,  (IrahamH  kcrd^  two  miles  from  lliggsville. — ThL«^ 
herd  has  already  been  mentioned.  1  made  niy  soconrl  \  isit  to  Mr.  Gra- 
ham's place  on  January  10,  luincipally  for  the  pur])ose  of  obtaining 
fresh  material  for  ex])erimental  piu*i)oses.  About  lil'ty  animals  of  his 
herd  had  died,  notwithstanding  the  use  of  '' snre-cure  medicines,''  and 
most  of  the  hogs  and  pigs  still  alive  were  more  or  less  alfected.    Mr. 
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Cil^hgm  ^va.s  not  at  liQiuo,  but  as  several  dead  pigs  wero  lyiu;^about  iin- 
1  Allied,  I  Wits  i)eriiuttc^d  to  make  'A  pmtmoYtcni  examinaU6n  and  to  tak(5 
i\\\  t-Ue  u»ntenal  yrauted.  I  choso  a  lian-ow  about  six  mpnths  old, 
wjiipb  li?^d  died,  probably,  not  over  an  liour  before.  The  carcass,  which 
was  but  little  pwg<3iated,  presented  the  following:  viorttid  changes:  The 
skin  on  lower  suria<Je  of  abflowiai,  between  the  fore-legs,  &c.,  was  of  a 
i«4<lisb-purpl^  Qftior;  lymphatic  glands  onlarfjedj  about  ftve  or  six 
qui^^  of  yellowi^li  or  straw-colored  serum  was  found  in  tie  chest ; 
about  t-bree-ii^urths  of  the  ii  hole  pulraonal  tissue  of  tlie  left  lobe  and 
vm^  XXxm  onp-third  qf  tU^  pulmonal  tissue  of  theri^bt  lobe  of  the  lungs 
w$i^  l|ia?bid]y  cimngeil,  that  is,  pre^nted  hepatization  in  various  stages 
of  dey^ipp^i^^nt,  and,  therefore,  a  mottled  or  marbled  appearance;  at 
sevend  places  there  was  adhesion  between  piilinonal  and  costal  pleuras, 
and  bf^tv^T^  pulmqual  pleura  and  di^hragm ;  a  few  Sivoii^^  paradoxi 
m  tfee  finjer  brfti^ohiae  of  the  posterior  portions  of  the  lupgs,  but  nene 
^^y^i)^  ^1.^;  about  half  of  tih^  whole  surface  of  the  pulmonal  pleura, 
eA^p^  wl>^?e  nftt  adbf^riug  tP  t^e  wall  of  the  chest,  coated  vifl*  exudation 
q^4  ^^\S^ ;  h^^H  but  little  changed;  some  senim  in  pericacduun.  In 
i%^  9^\^v\\w^\  cavity,  9tont(iioh  eutindy  destitute  of  spiy  food,  but  .con- 
t^p«ig  ^vfM»al  ^p^oa  and  a  quantity  of  yellowish  miious;'  spleein  en- 
l^rglt^  tip  about  iUr^t^  time^  its  normal  size ;  pancreas  somewhat'dianffl^, 
la^^s^t^ng  on  i^^  ^xti^rnal  suiface  small  yellowish  siiecks,  lesambnng 
detri^s;  bile  d^r)v  cplored  and  thick;  liver,  sub-venal  glands,  and  "kid- 
i)§yp  -wit^put  any  viaild^  mprbid  chaiUges ;  large  intestines  almost  with^ 
out  any  food  or  feces,  but  containing  a  considerable  quantity  of  iiiteusely 
yellowi^h-colpred  mucus;  no  ulcemns  tumors  anywhere,  but  mucous 
inpmbraue  of  large  intestines  souiewhat  swelled  or  thickened.  I  took 
pieces  of  the  anterior  portions  of  both  lobes  of  the  lungs  and  one  of  the 
glands  e^f  the  ip^dUv^tinum  for  further  e:^amination  and  for  experimental 
pnri^oses  (ef,  below). 

W(Mit  again  tP  Mr.  Graham's,  at  his  solicitation,  on  January  12,  when 
he  a^ked  me  to  takp  charge  of  his  herd  and  promised  to  comply  with 
niy  directions  in  every  i)articular.  Of  the  one  hundred  and  thirty  hogs 
ajid  shoat«  originally  caustituting  his  herd  about  seventy  had  died, 
^prfy-nine  wer^  yet  eating,  though  by  no  means  perfectly  healthy  ox  ft*ee 
from  any  iflfecfciou,  and  the  others  were  more  or  less  sick,  some  of  them 
lU^Ogerpualy.  The  forty-nine  animals  mentioned  were  removed  to  a 
l^VrJe  pep  qr  inclo3ure  made  for  them  in  the  orchard,  on  high  and  dry 
ground?  wU^re  they  received  clean  food  (corn)  and  no  water  except 
si\ch  as  wa^  pumped  from  a  well.  The  inclo^ure  was  free  froin  old 
straw,  rubbish,  &c.,  and  the  ground  was  bare.  In  my  former  experi- 
nje«ts  I  treated  the  diseased  animals  with  hypomilphite  of  soda,  and 
piet  witb  very  poor  success,  and  used  carbolic  acid  as  a  ])reventive  med- 
icine. In  this  present  case  1  concluded  to  put  the  well-known  antiseptic 
ami  disinfecting  properties  of  the  hyposulphite  of  soda  to  a  test,  and  to 
give  that  drug  as  a  preventive  and  in  somewhat  larger  doses  than  for- 
merly— ^three  tiuies  a  day  a  tea-spoonful  to  every  hundred  iK)unds  of 
live  weight— in  the  water  for  drinking  to  the  forty-nine  animals  shut 
up  in  the  orchard.  The  other  shoats  which  were  evidently  sick  1  left  to 
the  treatment  of  Mr.  Graham,  with  some  "  sure-cure  medicine^  of  some 
Iowa  men,  styling  themselves,  I  believe,  "  The  Kational  Hog  Cliolei^a 
('ompany."  It  may  be  remarked  here,  to  avoid  repetition,  that  Mr. 
Graham\s  hogs  (those  separated  and  kept  in  the  inclosure  in  the  orchard) 
consumed  fiom  January  12  to  February  8  twentyUve  pounds  of  hyi>o- 
wipUite  of  soda  furiiished  by  me  and  several  pounds  (four  or  live) 
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bought  by  Mr.  Graham ;  or  eacli  aninial,  on  an  aTerage,  consumed  about 
three-fifths  of  a  pound. 

January  17. — Mr.  Graham  had  been  obliged  to  remove  from  the  in- 
closure  in  the  orchard  (out  of  the  forty-nine)  one  decidedly  sick  animal. 
Among  the  foaty-eigbt  thus  left  several  were  coughing  and  looking 
rather  gaunt,  but  most  of  them  were  doing  very  well. 

January  19.— Nearly  all  of  the  forty-eight  hogs  and  shoats  are  doing 
well,  and  only  a  few  show  symptoms  of  disease,  while  most  of  the  others 
(those  found  to  be  sick  on  January  12)  are  dead.  A  heavy  rain  con- 
verted the  ground  of  the  inclosure  into  mud  and  made  it  very  uncom- 
fortable for  the  animals.  Mr.  Graham,  therefore,  with  my  consent,  en- 
larged the  inclosure  and  took  in  a  larger  piece  of  the  orchard.  The 
treatment  otherwise  remained  the  same. 

January  24.— Went  again  to  Mr.  Graham's.  Of  the  original  forty-nine 
hegs  and  pigs,  forty-four  were  yet  in  th'e  inclosure ;  four  sick  ones  had 
been  taken  out  and  removed  to  the  barn-yard,  where  a  few  other  sick 
ones  were  kept.  In  all  forty-six  of  the  original  forty-nine  were  alive; 
five  had  b^n  removed^  and  of  these  two  were  still  living.  Of  the  others 
only  a  few  were  yet  alive.  Eleven  or  twelve  dead  hogs  and  pigs  were 
piled  up  in  a  heap  close  to  the  bam  and  two  others  were  lying  in  a 
fence-comer.  I  would  have  insisted  on  their  burial  or  cremation,  but 
the  whole  premises  were  already  about  as  much  infected  as  possible, 
and  I  thought  that  by  allowing  things  to  go  on  in  the  same  way  it 
might  make  the  test  of  the  hyposulphite  of  soda  more  severe  and  more 
valuable. 

My  ntxt  visit  was  on  January  27.  Found  a  few  animals  among  the 
forty  four  in  the  orchard  still  coughing.  The  dead  pigs  were  still  lying 
uiiburied. 

January  30. — ^Found  everything  unchanged.  The  forty-four  pigs  in 
the  orchard  were  doing  well. 

My  last  visit  was  on  Febraary  4.  Found  the  forty-four  hogs  and  pigs 
in  the  orchard  all  doing  very  well ;  those  that  had  been  coughing  or 
showing  other  slight  symptoms  of  disease  were  recovering,  and  all 
others  had  gained  in  flesh.  When  called  up  t6  be  fed  in  my  presence 
every  one  responded  with  alacrity  and  appeared  greedy.  Of  the  origi- 
nal forty-nine,  forty-five  were  alive  and  doing  well ;  five  had  been  sepa- 
rated, and  of  these  four  had  died.  Of  all  others  two  or  three  were 
alive,  except  two  boar  pigs,  which  had  not  been  with  the  herd,  but  had 
been  kept  in  a  separate  pen  and  had  not  become  affected.  The  dead 
shoats  were  still  lying  around  in  the  same  places,  and  one  pig  which 
bad  died  two  days  before  was  even  lying  in  the  bam.  I  therefore  urged 
Mr.  Graham  to  bum  every  dead  animal  at  once  and  not  wait  any  longer 
for  the  "  dead-hog  man^  to  come  around.  1  learned  afterwards,  by  let- 
ter, dated  Febraary  16,  that  one  more  of  the  sick  pigs  had  died,  while 
no  new  case  of  disease  had  occurred. 

Several  other  herds  of  swine,  either  diseased  or  reported  to  be  dis- 
eased, were  visited,  partly  for  the  purpose  of  selecting  suitable  herds  for 
experimental  purposes,  but  principally  to  obtain  all  the  information 
possible  by  my  own  observation  and  from  what  the  owners  might  hare 
to  communicate  of  their  experience. 

At  Mr.  Cortleyon's  place  I  found  one  dead  hog,  and  Q,po8t  mortem  ex- 
amination was  made,  which,  however,  revealed  nothing  new,  except  that 
the  lungs  adhered  almost  everywhere  to  the  walls  of  the  chest.  The 
plumon^  and  costal  pleurae  were,  at  several  places,  so  firmly  united  a« 
to  make  it  impossible  to  oi>en  the  chest,  and  to  remove  the  ribs  without 
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tearing  the  tissue  of  the  lungs,  or  separating  tbeni  by  means  of  the  knife 
from  t£e  walls  of  the  chest. 

At  Mr,  Eadmacher's  three  |M)«f  9norf^m  examinations  were  made  at  his 
solicitation,  but  the  disease  did  not  prove  to  be  swine  plague ;  no  mor- 
bid changes  were  found  except  an  immense  number  of  small  acephalous 
cysts  or  hydatids,  situated  on  the  serous  membrane  of  the  small  intes- 
tines. 

At  most  of  the  places  named  I  obtained  some  valuable  information  or 
to  the  means  and  vehicles  by  which  swine  plague  is  spread,  corroborat- 
ing in  every  respect  what  1  found  betbre.  As  of  special  interest  the  ex- 
I)erience  of  Mr.  John  Haley  deserves  a  brief  mention.  Mr.  Haley  is  a 
farmer  of  superior  intelligence,  a  good  observer,  and  well  acquainted 
with  the  symptoms  of  swine  plague  in  all  its  various  phages.  His  herd 
of  swine  consisted  (in  October)  of  sixty  animals.  Last  July  one  of  his 
pigs  exhibited  plain  symptoms  of  the  plague.  In  order  to  prevent,  if 
possible,  further  mischief,  he  kiUed  the  ^ected  animal  at  once,  and 
buried  it  four  feet  deep.  He  acted  in  time,  because  no  other  animal 
had  yet  become  infected,  and  his  herd  was  saved.  If  swine  plague  were 
everywhere  dealt  with  in  like  manner  os  soon  sis  it  makes  ltd  appear- 
ance the  losses  would  be  very  few. 

EXPERIMENTS  WITH  HEALTHY  PIGS. 

The  observations  in  regard  to  the  spreading  of  swin^  plague  from 
place  to  place,  from  herd  to  herd,  and  from  animal  to  animal,  and  the 
results  obtained  in  the  treatment  and  the  measures  of  prevention  ap- 
plied to  the  six  herds  experimented  with,  made  it  desirable  to  determine 
with  certainty  three  important  points.  First,  although  my  observations 
left  no  doubt  in  my  mind  as  to  the  disease  being  ft^uently,  and  prob- 
ably in  a  majority  of  cases,  communicated  by  means  of  contaminated  or 
infected  water  for  drinking,  absolute  proof  was  yet  wanting,  whichj  it 
seemed  to  me,  was  obtainable  only  by  a  direct  exi)eriment,  in  which 
positively  healthy  pigs,  while  protected  against  any  other  possible 
source  of  infection,  are  compelled  to  drink  water  contaminated  or  in- 
fected either  with  parts  of  a  carcass  of  a  hog  that  has  died  of  swine 
plague,  or  with  the  excrements,  excretions,  or  secretions  of  an  animal 
aflfected  with  that  disease.  Second,  the  results  of  my  experiments  in 
regard  to  measures  of  prevention  provetl  to  be  exceedingly  favorable, 
and  notwithstanding  the  uncommon  leniency  of  the  disease  in  four  or 
five  herds  experimented  with — in  the  sixth  one,  that  of  Mr.  Oraham, 
the  plague  proved  to  be  malignant  enough — it  cannot  be  denied  that 
the  measures  of  prevention  employed  were  attended  with  very  good 
and  satisfactory  results,  and  effective  5  but  the  question  remained  to  be 
answered  whether  the  good  results  were  due  mostly,  or  exclusively,  to 
the  strict  separation,  which  undoubtedly  was  of  the  greatest  importance, 
as  it  prevented,  to  a  certain  extent  at  lea«t,  a  further  influx  of  the  in- 
fectious principle,  or  whether  the  same  were  chiefly  the  effects  of  the 
disinfecting  and  antiseptic  properties  of  the  carbolic  acid  and  tlie 
hyposulphite  of  soda,  administered  in  the  water  for  drinking,  notwith- 
standing that  three  drops  of  carbolic  acid  added  to  three  ounces  of 
water  infected  with  one  drop  of  pulmonal  exudation  (in  an  experiment 
made  June  9, 1879),  did  not  seem  to  be  able  to  destroy  the  Schizomycetes, 
or  to  prevent  altogether  their  devtlopment.  This  question,  too,  could 
be  answered  only  by  subjecting  an  undoubtedly  healthy  pig  to  the  in- 
fluence of  the  infectious  principle  in  such  a  way  as  would  surely  bring 
on  the  disease,  and  by  treating  it  at  the  same  time  with  one  of  those 
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moUiciucs.  Third,  I  con.siilcicd  it  as  desirable  to  snbject  lUc  vitality, 
or  rather  oflevtiveiicss  of  the  .SehizomyeoteH,  or  of  tlie  infectious  princi- 
ple, to  a  i)ractical  test  aftiir  they  had  been  i^reserved  for  u  liJiug  tiiuc 
(nearly  a  year)  in  a  .siiita])le  vehicle  iuiLsidc  of  the  animal  org^'Uisnu 
jn  order  to  decide  these  iioints,  1  procured  three  perfoctly  UeaUh;y'  8|.Uil 
vigOTQus  pigs,  fr£c  from  any  wounds  or  sores,  eacli  about  (our  or  five 
months  old,  and  weighing  about  ninety  pounds.  (The  tlu^ee  to|i;^tUcu* 
weighed  205  pounds.)  In  the  midst  of  a  large  empt^'  lot,  on  high  and 
dry  ground,  and  inclosed  by  a  good  substantial  board  fence,  wbiiih 
permittcil  no  animal  larger  than  a  chidcen  to  crawl  through,  I  biiilt 
them  a  pen  of  new  lumber  especially  designed  for  my  puriM)SO.  The 
pan  measured  12  by  8  feet,  had  ^  gooii  board  floor  and  a  board  roa^, 
and  was  divided  by  imrtitlons,  4  feet  kigh,  into  three  separate  apart- 
ments, eacl)  8  by  4  feet.  The  trauglis,  pne  for  each  apartment,  wiere  so 
made  as  to  facilitate  cleaning  and  removing  of  the  sanie  if  desired.  I 
received  those  pigs  on  January  U,  kept  them  a  few  days  fior  observati&n 
as  to  their  health,  and  commenced  my  experiiqente  on  January  H.  It 
was  at  lirst  my  intention  to  procure  for  two  of  these  pigs  some  yater 
^^:om  an  infact^d  creek  or  streamlet,  but  winter  wetlther,  frost,  bad 
roads,  and  a  distance  of  seven  miles  or  ov^r  between  Oquftwl^a-  and  tiiJe 
nearest  streamlet  known  to  be  infected,  caused  me  to  abandon  that  pro- 
ject, and  induced  me  to  substitute  veil- water  infected  on  purpose  witli 
infectious  material.  I  procured  the  latter — ^i)ulmonal  exudation,  which, 
undoubtedly^  is  neither  as  infectious,  nor  does  it  contain  sucli  an  im- 
mense number  of  Schizomycetes  tis  the  excrements  and  other  excretions 
of  a  diseased  pig— from  Mr.  Graham's  herd.  The  watei*  wae  drawn 
fresh  (three  times  a  day)  from  a  good  well,  poured  into  the  troughs,  and 
then  contaminated  or  inflected  for  each  pig,  Xos.  1  and  2,  w  ith  a  few" 
dro))s  of  the  pulmonal  exudation.  i*ig  No.  1,  which  occupied  tlie  west 
end  of  the  pjen,  and  pig  ^o,  2,  which  was  kept  in  the  middje  apartmpnt, 
received  such  infected  water  lor  drinking  during  four  siiece^ssive  days, 
or  from  the  evening  of  January  11,  till  noon  January  15.  Pig  Ha  1 
received  no  medicine  wbatevei',  and  pig  No.  i5  received  eacli  time, 
together  with  the  pulmonal  exudation,  fciix  or  seven  drops  of  tlie  con- 
centrated carbolic  acid  (1)5  per  cent,  of  Malliuckrodt's  cry  st.  carbolic  add, 
and  5  per  cent,  of  water)  in  the  water  for  drinking.  Pig  Xo.  3,  occupy- 
ing the  e-astern  pait  of  tlio  pen,  was  subjected  to  another  experimeiit> 
and  received  clean  water,  clean  food,  and  no  nuMlieiues  of  any  kind. 
Last  winter  (in  January,  187U),  while  investigating  swine  plague  in  Lee 
County,  1  had  occasion  to  Ultrate  infectious  pulmonal  exmlation,  some- 
what diluted  with  water,  for  the  purpose  of  freeing  the  sau)e  from  the 
SchizQmycetes  or  disease-producing  germs.  I  nmde  repeate<l  efforts, 
and  used  flltexing  paper,  but  did  not  succeed.  The  liltrate,  however, 
which  was  perfectly  clear,  was  preserved  in  a  vial  with  a  tight-fitting 
glass  stopi)er.  Kejieatedmicroscoinc  examinations  (Ajuil  1^,  July  26, 
Srovember  15,  and  January  11)  showed  that  the  Schizomycetes  had  not 
disappeared,  and  had  uiulergone  but  very  slight  changes  {qf.  drawing, 
l^'ig.  XY).  It  was  thercfoie  to  be  supposed  that  the  liltrate,  whicli  was 
yet  clear  and  transparent,  and  without  any  smell  whate\'or,  might  still 
possess  its  infectious  properties.  Consequently  I  concluded  to  use  that 
old  filtrate  for  the  purpose  of  testing  the  tenacity  of  life  of  the  infections 
jwrinciple,  and  injected  on  January  12,  20  minims  of  the  same  by  means 
of  a  graduated  hyjjodermic  syringe  into  the  cellular  tissue,  just  behind 
the  fore  leg  of  pig  ]S^o.  3. 

January  V2  io  Jamiary  25. — All  threo  p^Vg  app.oared  to  bo  porfectly  licaltliy,  aoU  had 
good  appetite ;  at  least  uoue  of  them  exhibited  any  sigus  or  syiuptoius  of  disease. 
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Jumwry  1^.— Pig§  Nos.  1  ^nd  2  ?aU*^^J*  t^  ^^  ll^»«!*ty>  ^J\*l  J^ayt^  SP*^\  app<'t>tp'  Pig 
Ko.  3,'tXe  0^)6  iuoiJuJi^Vd  witU'tl4^  <4d  iiltiu^e,  ulioivs  luaiu  aigo^  of  indiaito.siiiqn,  sucji 
as  drpopiij^  of  the  lieJiVl,  c(>ii^iU<Jrabl6'coiij;^Tuug,  ami  partial  To:^  (if  nppot'ltv. 

Jianvary  if7.-^ri«;  Ko.'l  sKiowh  imniisiak^ilHe  ayinptoms  of  (tiwasc/siirli  as  cougliinj;, 
drMiHDf;  of  the  l&ad,  loss  of  appclHo,  itc,  atttTft  li^  lively  in  it«  uiovQmeiitB  tb»u 


tliiie'six  to  seven  or  eight  dtopa  iti  its  IfAtdr  6q:  drJolLing. 

January  28.— Pig  Ko.  1  is  ^otsi0,  <^pua[ii8  a  goe^  deal,  dr^cijpa  its  head,  eats  so^ircely 
anxtliivu;,  and  is  very  tUixtity,  but  iij  a£lU  isavage  wj^en  tbu^gliijd.  It  i\\Q>Y  %  ron^fkjed 
B^r©  that  all  three  pi^^s,  being  of  "scrub"  bjock:,  "With  a  ^igbt  mixture  or  Eolajud 
O^iha  and  ^rkftliire,  itud  li^ving  been  irjliaealn  a  large  hei*d/accu8tomed 'to  large 
fields ot'pastuxiirxvQrp. ^atuvally  very  i^yikge,  vhich  made  ariose  exajniflatiout ipffcfciil- 
iDjy^li^  ^i&cnlt.  F<)^  tli^  H^me  rt^asmi  1  fuutid  it  in^o^ble  to  i^ertain  t^e  teu\})OFat ure 
T^Soi^t  uftiiig  fprcQ,  aud'9iau3iDijHhepel)y  an  (ibnovinal  riigip.  Pjg  ^o.  3  cpm;h$  rei»eat- 
edly,  breathes  faster  than  usual,  eats  very  litue,  is  tnij-i^y,  and  its  ^oat  of  hair  looks 
rongh.    Pig  No.  2  is  perfectly  healtliy ;  its  cb'al  of  haSr  »s  ileeV  and  smooth. 

J&iuaru  &.— Pig  No.  1  is  wpjrse,  and  eyi^wtly  ^"^ng.  Its  i:eppi^^,tioa  is  yery 
^tt^li  acc^lecat^d ;  the  cougjhiug  is  WQ^  ^^  mu^  frequent ;  the  thirsti  is  inci^a^l ; 
^pjietit^  is  iraiitiiig,  and  %lxe  coat  of  h^ir  jip  ^oojii^ig  rpiigh  and  uncltian.  J'ig >^ol  5. 99i\f^ 
a  nttl©  mpre^,  "hut  still  (ioughi^  vevy  much.  Pig  No,  sTi^ap  a  yigorous  fn>petits5,  and  is 
perfcietlj  healthy.  '  ^ ..  > 

J[€»uary  30.— i*ag  No.  1  caugh?  a  gre^t  deal,  i«  evideay^ly  in  ^iftrw,  wd  slft^  xiot 
l^peh  its  ^od.  Its  coat  of  hair  is  rqugl^,  ai^d  ^i^ciation  is  vii^iblv.  Pig  iNp.  3  has 
more  appetite,  eats  about  halfits  "usuairation,  ahtt  appears  to  he  irvqlj<pT,T;,ut,i9  still 
cQughing.     Pi^  yo.  2  is  perfectly  healthy. 

JUkud^  31.— Pig  Xo.  1  ifvbont  thfe  '8am«  as  yesterday;  at  any  rate  not  worse.  Pig 
Ko.  3ifticaproying.    Pig  J^o.  iiJ  i^  ^U  right  in  eftry  tespgqt.  , 

Februarif  1. — Pi^  No.  rcats  somo,  hut  is  coughing  a  great  ^al,  and  is  thirsty.  Pi|f 
No.  5'eats  morp,"  but  not  a  full  i.uQal,  cou^s  l^&S  hreathea  fv«<*r,  and  its  coat  of  hair 
looks  less  rough.     Pic^o.  2  cats  vi^oronmy,  and  is  liealthy. 

F^rimrif  2."^Piglso.  1  eats  J^ome;  abon't  hal^a  meal,  anrl  don't  seem  to  he  as  thirsty 
»e  tomcriy.  ^Jg  >jp.  3  (;at§  npivrly  a  full  i©9ft^'  %ud  couiUs  very  little.  Pig  Ko.  2  U 
«2l  riff|it. 

FnQvmr]/  3. — ^Pig  No.  1  i?  ijrjipr^ving,  eats  about  half  ^  Wif^\  l>ut  is  still  cQUffhing. 
Pig  No.  3  lias  reined  its  i|p.X)<ni.te,'ahd  cou«|hs  very  little.  Pig  No.  1^  i?  as  hoaftiiy  as 
ever.  s  . 

FchruQiVU  4.— Pig  No.  1  i^  imprpviug,  9^ts>  rporotliftu  Ualf  *  uwal,  ami  coughs  hi^t  lit^^le. 
Pig  No.  3  has  a  good  a|>petite,  and  seeu^s  t>o  hj^v^  fully  recover^id  Iruni  its  slight  attftck. 
Pig  Nq.  2  is  peiTfrctly  he^Ul)y,  and  the  ui^o  of  carbolic  arid  i§  di8j).eiiscd  with.  It  lias 
receivetl  in  {ill  a  little  oyer  liajf  an  gunce.     Save  iievcr  hqard  it  coiigh. 

February  5. — Vlix  No.  1  is  impvdvinjiCi  €iats  nearly  a  fatl  \i\^ix\,  coushs  very  little,  and 
its  cftat  «f  hair  U  §wociJb  ggaAU.  J-ig  No-  3  l^a^  fully  lYcipiyere^,  awl  pJg  No.  2  is 
healthy. 

Feh^ary  0. — Pig  No.  1  eats  ^ell  again,  »ud  shows,  ijo  §ign  of  disease,  except  now  and 
then  a  little  coughing.  Pigs  Nos.  2  and  'A  are  healthv  and  ready  for  another  experi- 
ment. \Vhen  the  tlireo  pigs  were  received,  pig  No.  i  was  slightly  heavier  than  pig 
Kft,  3,  and  weighed  over  ten  p^ouuds  more  th%p  pig  No.  2*  At  prcBept  (Februatry  6), 
pig  No.  2  is  the  hcavi<?st,  and  weigUa  at  leju^t  twenty  pounds  more  tiiau  No.  X,  aud  ten 
X»oiinds  more  than  N^o.  3. 

When  pig  ^o.  1  coimuenccd  to  show  sigim  of  recorery,  pig  iSTo.  3  hod 
only  a  very  slight  attack,  and  was  not  expected  to  die.  I  thought  of 
killing  it  for  the  purpose  of  ascertaining  the  extent  and  the  nature  of  the 
morbid  changes  existing,  bat  as  I  intended  to  make  more  expenmenta, 
and  as  it  is  not  easy  to  obtain  suitable  material  when  wanted,  I  conclu- 
ded to  allow  the  animal  to  recover,  and  to  save  it  for  further  use,  but  on 
February  8, 1  was  taken  sick  myself,  and  w^s  thus  compelled  to  aban- 
don ray  plans  for  tlie  time  being.  Ij'rom  February  G  to  February  12, 
tlie  day  on  which  I  left  Oquawka,  all  three  pigs  were  doing  well  and 
improving. 

MlCnoSCOPIC  EXA^ONATION. 

Special  attention  has  been  paid  to  the  examination  of  the  water  of 
soeh  numiog  streamlet^^  siQall  creeks,  and  stagnant  pools  as  were  ac* 
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oessible  to  diseased  hogs.  Most  of  the  water  examined  nndier  tiie  lai- 
croscope  was  taken  from  small  runs,  ravines,  and  pools  of  the  hog  pas- 
tures of  Messrs.  Kennedy,  Gilchrist,  Eice,  ana  Morris,  but  samples  from 
other  places  have  also  been  examined.  The  objectives  used  were  a  one- 
ninth  imm.,  or  No.  8  Hartnack,  a  one-sixteenth  imm.,  or  No.  10  Hart- 
nack,  and  a  one-tenth  oil  or  balsam-index  imm.  of  Tolles,  of  recent 
make  and  superior  quality.  The  results,  in  all  cases,  have  been  essen- 
tially the  same.  Besides  some  algae  and  other  minute  growths,  I  al- 
ways found  some  globular  and  rod-shaped  Schizomycetes,  to  all  appear- 
ances identical  to  those  which  occur  invariably  in  the  blood,  lymph,  ex- 
udations, other  morbid  products,  excrements,  urine,  &c.,  of  the  hogs 
and  pigs  diseased  with  swine  plague  {cf.  drawing.  Fig.  XVIII).  I^mxist 
be  stated,  however,  that  every  sample  of  water  was  taken  from  such  a 
place  in  the  streamlets  or  pools  where  the  water  was  known  to  have 
been  more  or  less  defiled  by  diseased  hogs. 

The  blood,  exudations,  &c.,  of  nearly  every  animal  of  which  a  pott 
mortem  examination  wa^  made,  were  also  subjected  to  a  microscopical 
examination.  Special  care  was  taken  in  every  instance  to  collect  the 
blood  directly  out  of  a  bloQd- vessel  in  perfectly  clean,  so-called  homoe- 
opathic vials,  which  were  closed  immediately  with  new  corks.  The  re- 
sults have  been  essentially  the  same  as  those  obtained  last  winter  {of. 
next  chapter). 

The  fact  of  finding  globular  and  rod-shaped  Schizomycete^s,  apparently 
identical  to  those  occurring  in  the  diseased  hogs,  in  all  the  samples  of 
water  taken  in  perfectly  clean  vials  from  such  small  creeks,  ravines,  and 
X>ools  as  had  been  used  as  drinking  and  wallowing  places  of  diseased 
hogs,  convinced  me  still  more  that  a  communication  of  swine  plague 
from  one  animal  to  another,  and  from  one  herd  to  another,  is  frequently, 
and  may  be  in  a  majority  of  cases,  effected  by  means  of  the  water  for 
drinking,  if  defiled  by  diseased  hogs,  or  contaminated  with  the  morbid 
products  of  the  disease  or  the  carcasses  of  dead  hogs.  That  such  is  Uie 
case  received  additional  proofs  by  the  results  of  my  experiments  and 
the  good  services  of  the  carbolic  acid  and  the  hyposulphite  of  soda 
mix^  with  the  water  for  drinking,  but  particularly  by  the  result  of  the 
experiment  with  experimental  pigs  Nos.  1  and  2.  If  it  were  not  so,  the 
carbolic  acid  especially,  it  must  he  supposed,  could  not  have  had  much 
effect. 

THE  SCHIZOMYCETES. 

In  my  former  reports  I  adopted  the  name  of  ^^  BacUlus-guis^  for  those 
globular  and  rod  shaped  parasites  of  the  Schizomycetes  family  whic^ 
are  invariably  found  in  the  blood,  the  morbid  products,  ttie  excretions, 
the  secretions,  &c.,  of  swine  diseased  with  swine  plague,  and  which,  for 
reasons  stated  in  my  previous  reports,  I  am  obliged  to  look  upon  as  con- 
stituting the  infectious  principle  and  the  real  cause  of  that  disease,  for 
the  following  reasons :  I  called  those  Schizomycetes,  when  presenting 
themselves  in  their  rod-shaped  or  higher  developed  form,  ^^BacilW^  (lit- 
tle sticks),  partly  on  account  of  their  stick -like  shape,  and  partly  on 
account  of  their,  in  many  respects,  close  relation  and  similarity — by 
constituting  the  cause  of  an  almost  equally  destructive  disease — ^to  the 
well  known  "  Bacillus  anthraciSj^  and  1  gave  them  the  name  "  suis  ^  from 
Htut  (swine)  as  constituting  the  cause  and  infectious  principle  of  a  dis- 
ease peculiar  to  that  animal,  though  communicable,  under  favorable 
circumstances,  to  others.  I  was  then,  however,  not  sufficiently  ac- 
quainted with  the  exact  classifications  of  the  various  disease-producing 
Schizomycetes,  as  made  by  different  European  authors,  such  as  CobJi| 
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AlbfoCb,  Uebs,  and  others,  and  1  would  not  have  attempted  to  name 
tfcem  a*  £dl  had  I  found  them  named  or  sufficiently  described  by  any  one 
else.  Since  then  I  have  worked  considerably  Avith  the  microscope,  and 
have  become  somewhat  familiar  with  the  classitications  adopted  by  the 
Europeans,  which,  it  must  be  regretted,  differ  widely,  and,  owing  to 
almost  insurmountable  difficulties,  are  yet  unsatisfactory.  All,  how- 
ever, seem  to  agree  that  those  Schizomycetes  classwl  by  them  under  the 
name  of  "  BacilXm  ^  do  not  form  clusters  or  colonies  (liasen,  zooghza- 
masses,  gliacoccosy  or  coccoglia\  and  do  not  undergo  metamorphoses  from 
globular  to  rod-shaped  Schizomycetes,  two  things  decidedly  character- 
istic of  the  microscopic  parasites  of  the  Schizomycetes  family  as  found 
il»  m^^sm  plague ;  consequently  the  name  adopted,  Baoillusj  was  not  well 
ctfosen,  and  is  not  suitable.  Gohn,  considered  as  one  of  the  best  au- 
thorities, discriminates  Splicerohacteria^  Microhacteria^  Desmoiacteria^ 
and  Spirobacteriay  and  divides  the  former  in  ChromogendCj  Zymogenic^ 
and  Faihogenic  Sphcerobacteria.  According  to  his  classification  the  Schi- 
zomycetes of  swine  plague,  in  their  globular  form,  would  come  under 
the  head  of  Pathogenic  ISpJuErobaeteria^  and  in  their  rod- shaped  or  stick- 
like form  under  the  head  of  Microhaeteria^  under  which  he  arranges 
only  two  species,  Bacterium  termOj  and  Bacterium  Ihicola^  neither  of 
which  is  identical  to  the  rod-shaped  Schizomycetes  of  swine  plague. 
Bacterium  termo  is  much  more  lively  in  its  movements  than  the  latter, 
which,  also,  invariably  disappears  as  soon  as  Bacterium  termo  or  putre- 
faction hacterium  makes  its  appearance  in  large  numbers*  and  Bacterium 
lineola  is  considerably  larger.  BaeiUus  anthracis  is  classed  by  Oohn 
among  the  Besmobacteria^  of  which  he  gives  it  as  a  characteristic  that 
the  same  never  form  any  clusters  or  zooglceormasses.  Spirobacteria  (see 
sub.  IV  in  drawing  in  my  first  report)  have  been  found  a  few  times, 
but  I  am  convinced  their  occurrence  was  accidental. 

Billroth  makes  a  differeut  classification,  and  objects  to  a  separation  of 
the  globular  from  the  rod-shaped  Schizomycites,  as  both  forms  belong 
to  several  species,  and  constitute  only  different  stages  of  development. 
According  to  his  classification  the  Schizomycetes  of  swine  plague  would 
come  under  the  head  of  Goccobacteria^  and  might  be  palled  Cvcoobacteria 
suis. 

Two  of  my  di^awings  (one  sub.  VII  in  my  first  report,  and  another 
one  in  my  second)  present  club-shaped  bacteria  or  Schizomycetes.  These, 
according  to  Billroth,  are  Helobacteria,  and  constitute  a  higher  develop- 
ment of  Coccobacterium,  •The  bright  and  lightrefra^ting  gnmufes  or 
globules  which  constitute  the  knob,  situated  in  some  of  the  Helobacteria 
at  one  end,  and  in  others  further  toward  the  middle  {cf,  drawing  in  my 
second  report),  are  capable,  according  to  Billroth,  of  enduring  high  de- 
grees of  heat  and  cold,  and  may  even  completely  dry  up  without  being 
destroyed,  or  losing  their  germinating  power.  If  moistened  and  swelled 
again  in  a  sufficiently  wet  or  watery  substance,  they  wiU  produce  a  great 
many  very  fine  and  pale  spores  {micrococcos),  which  are  usually  envel- 
oped in  a  pale  viscous  substance  (glia) :  such  a  group  of  spores,  colony, 
or  cluster  (gliacoccos  or  coccoglia),  remains  for  some  time  together,  or  at 
rest.  These  si)ores,  or  micrococcos^  can  multiply  by  division,  and  after- 
wards either  remain  together  as  irregular-shaped  clusters,  or  coccoglia- 
masses,  or  in  form  of  chains  {atreptococcoa) ;  or,  if  the  glia  formation  is 
destroyed,  multiply  further  as  single  micrococcos.  In  most  cases,  how- 
ever, these  spores,  or  micrococcos^  which  have  come  forth  irom  the  ffelo- 
bacterium^  soon  stretch  or  grow  lengthwise,  and  become  rod-shaped  bodies 
(bacteria).  In  fluids  thejse  bacteria,  after  some  time  of  rest,  commence 
to  move,  work  themselves  out  of  the  glia  or  viscous  substance,  and 
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fiwim  aboul:  iti  tbe  fluid  (swarining  vegetation-spores,  or  swarfaiiug Mc- 
t^»i'hi).  During  this  swarming;  i>eriod  and  later,  after  they  have  ibinul 
soineU'here  a  placie  of  rest,  these  baete'iia  begin  to  stretch  or  to  grow 
longer — soiiletinics  very  long ;  a  traTer.<e  fmx*ation  appears  in  the  mid- 
dle; the  ends  eoinmiene(^  to  swing  to  and  fro,  and  finally  a  sepat^tion 
takes  plitce,  and  the  long  bacterium  is  divided  into  two.  Usually  the 
endi^  divide  again  and  again,  till  finally  the  joints  sometimes  become  so 
short  as  to  be  not  much  longer  than  thick.  In  other  ciises  only  lines  of 
demarcation  are  formed,  and  an  actual  separation  does  not  take  place, 
at  least  not  at  once.  In  such  a  case  the  .foiuts  are  first  square,  but  soon 
beconie  round,  and  then  the  hacieinum  {strepto  hacteriUM)  resembles  a 
COCC09  chain.  If  the  <flia  TVhich  envelops  the  crecos-cokmies,  from  Which 
the  bacteria  come  forth,  is  very  thick  ami  tough,  nnd  if  the  bacteria  part 
from  eateh  other  by  separjtting  ebntinually,  new  glia  and  no  chJlins  arc 
formed,  then  cohfiueht  and  resting  (motionless),  Glia  and  PetdtobactertA 
are  produced,  and  their  elements,  especially  on  the  surfiicc  of  a  fluid, 
can  viegetate  for  a  long  tinie  without  obtaining  motion. 

According  to  Billroth  the  final  changes  of  the  bacteria  and  bactctia 
chains,  whichiiave  been  without  motion  from  the  beginning,  or  have 
cbme  to  rest  after  a  period  of  swarming,  may  difl'er  as  follows :  1.  Tlie 
plasmft  may  pass  out  of  the  envelope  in  form  of  a  sterile  viscid  sub- 
staitce,  and  the  empty  enveloi>e  remains.  2.  The  plasma  mdy  befeome 
crenated  in  differient  directions  (mbhiliforih),  while  the  envelope  remains; 
the  creiiation  leads  to  separation,  and  pale  globhles  {liucrocoecos)  are 
forihed,  which  nmltiply  more  and  more  within  the  envelope,  atid  grow- 
ing, roundish-shaped,  palmelldid-mnlitied^  and  cylindrical  cells  ot  sa^c§, 
full  of  microcoeeos  (aM'Ocoecds)  jtrfe  produced.  These  cells  6t  Sacs  finally 
break  or  dissolve,  and  the  Ittit*r6cbcco.^  become  free.  What  becomes  df 
them  Billroth  leaves  undecided.  3.  The  plasma  of  a  bacterium  contracts 
to  one  or  more  shining  or  light-i'efracting  globules,  with  dark  biitlines, 
Md  thus  the  Heldbacteria^  commenced  ^^ith,  are  formed. 

As  nearly  all  these  various  changes  and  formations  have  been  repeat- 
edly observed,  it  may  be  that  these  chtb-shaped  formations,  or  ffew^Uc- 
feria^  bf  Billroth,  which  I  was  inclined  to  look  upon  as  foreign  to  ttie 
disease,  are  only  a  higher  development,  or  another  fonn  of  the  swlne- 
plagtie  Scliizomycete^. 

Klebs  has  the^  same  objections  to  Obhn's  classification  as  Bllltoth,  biit 
doiBS  9bt  agree  with  the  latter.  He  ditides  the  Schi7X)mycetes  (Naegeli), 
w^hich  he  calls  Schistomycetes,  into  two  groui^^^  Mi(i}'6spt>rli(€8  and  Mo- 
nudtn^.  According  to  his  classifld^itibtt  the  Schizomycetes  bf  swine 
plagne  Would  come  lindet  the  head  of  the  formier,  of  whtieh  it  is  a  main 
characteristfc  that  the  same  do  hot  develop  afiy  Offensive  gase.^,  like  thb 
mieihbers  of  the  sbcond  group,  thb  MoitMiiie^. 

It  may  bie  asked,  which  of  the  various  forms  presented  in  the  draw- 
ings 1-epreseht  the  trhe  swine-plague  proiTucing  Schizomycetes  ?  I  will 
try  to  jUiswei'  a.^  Well  a«^  I  cati.  In  the  first  place,  the  drawings,  especi- 
ally those  accompanying  my  first  report j  are  not  as  accurate  as  I  de- 
sired them  to  be,  because  I  am  no  draughtsman,  and  in  the  beginning 
of  my  investigation  had  tb  wotk  with  objective^ — my  biest  lens  w^as  a 
Xo.  8-im.  Hartnack,  much  Infi^ribr  to  thosfe  I  have  how,  a  one-tienth 
Tollea  and  No.  10  Hartnack*  therefore  I  had  diificidty  to  get  sharp  and 
accurate  outlined,  and  still  greatier  difficulty-  in  reproducing  them  on 
paper.  Secondly,  a  great  many  Schizomycetes,  being  so  exceedingly 
small,  appear  to  be  very  similat  to  eavii  other;  especially ^ac/erm?»  ter- 
moy  so  often  met  with,  is  veiy  slhlilar  iii  appearance  to  the  rod-6haped 
Schizomycetes  of  sWine  plague,,  and  unless  a  veiy  superior  tons  of  high 
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ttiagnifylng  power  is  used,  a  Tolles  ^'oi  ^<>^'  instance,  call  sometimes  hard- 
ly be  distinguished  fVom  the  latter,  excei)t  by  its  livelier  movements, 
which,  of  course,  cannot  be  shown  in  a  drawing.  Two  or  more  speinies 
of  Schizoinyeetes  may  be  very  sinular  in  ai)pen ranee,  or  so  nearly  alike 
as  to  make  a  discrimination  impossible,  and  still  they  may  possess  en- 
tirely difierent  properties,  and  produce  very  different  eflccts.  The  fol- 
lowing may  servo  as  an  illustration:  The  i)igment-bacteria,  or  chromo- 
goiic  s^haerabacteria  of  Colin,  are  all  alike  and  cannot  bo  distinguialied, 
and  still  the  various  species  pro(Utce  ditterent  colors,  but  each  species 
invat-iably  the  same.  One,  for  instance,  produces  green,  another  i-ed, 
another  blue,  another  orange,  and  so  on.  The  Schizomycetes  of  swine 
plagne  and  those  of  putrelUction,  though  similar  in  form,  arc  entirely 
dift'ei'ent  in  their  efiect,  atid  even  antagonistic  to  each  other  in  so  far  a^ 
thie  former,  as  has  already  been  stated,  commeiico  to  disappear  as  soou 
as  the  latter  make  their  ap])earance<  To  show  the  visible  diiferenbe  bJ3- 
tween  the  swine  plague  Schizomycetes  and  Bacterium  tertfio  I  refer  to 
drawing.  Fig.  XIX  a  and  bj  which  represents  the  latter  after  Sledamgi'o* 
tzky  and  Cohn.  • 

Xot  all  the  small  i)articles,  however,  which  are  sometimes  seen  swim- 
ming in  the  blood  or  blood  scrum,  and  may  even  show  a  alight  motixm^ 
are  miciobocci,  or  globular  Schizomycetes 5  some  of  them  are  produltjt^ 
of  detritus,  or  minute  fat  globules,  &c.  But  those  minute  globnlat 
bodies,  which  strongly  reliect  the  light,  ate  sometimes  even  more  nu- 
merous than  the  blood-cori)uscles,  and  are  not  destroyed  by  adding  a  w^eak 
solution  of  caustic>  potash,  must  be  considered  an  micrococci,  or  globtilar 
Sfchizomycetes.  Further,  where  clusters  or  colonies  (f/Uacoccos  or  zoo- 
/7/ocrt-masSes)  are  existing,  and  where  ro<l-slmped  Schizomycetes  or  bac- 
teria ate  accompanying  the  spherical  forms,  tlien  no  doubt  can  remain. 
There  are  yet  several  other  mcajis  by  which  their  true  nature  can  be 
determined,  but  to  enumerate  them  would  lead  too  far,  and  will  not  be 
necessary.  One  other  point,  however,  may  yet  be  mentioned.  If  the 
small  globular  bodies,  seen  under  the  microscope,  are  detritus  or  min- 
ute fat-globules,  they  will,  at  best,  remain  as  they  are,  but  will  not 
proi)agate  or  increase  in  nunibers  like  the  micrococci,  which  multiply  or 
prcmagate  in  many  other  fluids  besides  blood,  if  put  into  them,  and  even 
in  fliiids  entirely  different  from  that  iil  which  they  have  been  found.  In 
other  words^  the  niicrococci  can  be  cultivated,  and  detritus  and  ftit- 
globttles  cahj^ot. 

Under  some  circumstanceii  the  swine  plague  Schizbmycetes  are  easily 
destroyed,  for  instance,  if  exposed  on  a  bare,  dry  surface  to  the  rays  of 
light,  or  a  free  access  of  air;  but  in  a  suitable  vehicle  or  niltritious  sub- 
stance, or  protected  by  a  porous  body  which  keeps  them  moist  and 
waiTU,  their  tenacity  of  life  seems  to  be  very  great  [ef.  experiment  with 
experimental  pig  Xo.  3,  and  the  case  communicated  by  Mr.  Pendarvis). 
It  is  also  a  well-known  fact  that  in  the  spring,  particularly  if  a  hard  or 
dry  winter  has  been  destructive  to  the  infections  principle,  switt6  plague 
almost  invariably  makes  its  first  appeai-ance  again  in  swine-yards  whiieh 
contain  old  straw-staicks,  &c.,  at  the  edge  of  the  timberj  or  in  some  other 
sheltered  nook  or  corner  where  the  Schizomycetes  have  fotttid  ]»rotection. 
As  to  a  proiHir  vehicle  or  nutritious  substance  or  fluid,  the  Schizomyce- 
tes of  swine  i>lagUe  do  not  seem  to  be  as  particular  as  many  othiBrkiiids, 
Water,  especially  if  it  contains  a  slight  adiuixture  of  organic  substan- 
ces, is  about  as  suitable  as  anything  else. 

The  swine-plague  Schizomycetes,  even  in  a  very  sick  animal,  or  in  the 
carcass  of  one  that  has  just  died,  are  never  as  numerous  in  the  (fresii) 
blood  as  in  the  morbid  products,  the  urincj  the  cxcreiiients,  the  lyiii^h, 
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the  puliuonal  exudatioD,  &e»,  aud  ai*e  usually  fonud  iu  the  fresh  bkml 
taken  from  a  veiu  or  artery  and  examined  immediately,  only  in  their 
prlobular  form.  As  1  stated  in  my  first  rei>ort,  and  recent  observations 
have  confirmed  it,  the  globular  Schizomycetes  undergo  changes,  develop, 
and,  at  a  certain  8tage  of  their  development  or  growth,  form  clusters  or 
colonies  (zoogloea-msLmes  or  eoccoglia):  these  clusters,  it  seems,  are 
formed  princiimlly  in  the  smaller,  nairower  vessels,  get  stuck  in  the  liner 
or  finest  capillaries,  and  obstruct  them ;  then  these  zoogloea  masses  di- 
vide, or  parts  ai-e  torn  oflf  by  the  pressure  of  the  blood-current,  are  car- 
ried a  little  farther,  and  cause  new  obstructions,  or  form  emboli,  a  proc- 
ess which,  it  appears  to  me,  causes  most  if  not  all  the  morbid  changes. 
M,  any  rate,  in  such  embolic  hearths,  not  only  iu  the  Imigs,  but  in  other 
tissues  just  as  well,  whole  nests  of  partially  developed  (globular,  double, 
and  rod-shaped)  Schizomycetes  can  be  found.  It  is  therefore  but  nat- 
ural that  the  circulating  blood  contains  comparatively  (not  positively) 
few  Schizomycetes,  because  the  latter  are  c;irried  into,  get  stuck, 
congregate,  and  accumulate  gradually  in  the  capillaries  already  ob- 
structed by  the  mscous  clusters.  Besides,  in  the  emboli  in  the  affected 
tissues,  the  Schizomycetes  can  always  be  found  in  great  abundance  in 
the  lymphatic  glands,  in  the  kidneys,  in  the  extravasated  blood,  and  in 
the  ulcerous  tumors ;  in  the  kidneys,  probably,  because  through  those 
organs  a  great  many  Schizomycetes  are  eliminated.  They  are  also  thrown 
off  or  di^harged  through  the  intestines,  the  lungs,  and  the  skin,  and, 
perhaps,  through  the  salivary  glands  and  the  mucous  membrane,  but 
that  I  do  not  ^ow. 

Most  of  the  Gennau  investigators  claim  for  the  disease-producing 
Schizomycetes  the  same  principle  as  the  putrefaction  and  ferment-bac- 
teria, that  is,  chemically  acting  or  poisonous  properties.  "Whether  the 
swine-plague  Schizomycetes  act  also  as  a  poisonous  substance,  and 
not  simply  in  a  mechanical  way,  I  do  not  know,  because  I  have  no  proof 
of  their  chemical  action,  but  that  the  many  millions  or  billions  existing 
in  one  diseased  animal  are  able,  notwithstanding  their  minuteness,  to 
produce  important  changes  by  robbing  the  animal  organism  of  nutritive 
material,  and  by  depriving  it  of  large  quantities  of  oxygen,  directly  as 
well  as  indirectly,  is  very  evident. 

One  other  question  may  be  asked,  Whei-e  do  the  swineplaguo  Schiz- 
omycetes come  from!  This  question  cannot  be  satisfactorily  answered. 
Only  one  thing  is  certain,  they  immigrate  or  enter  from  the  outside,  and 
are  not  developed,  as  has  been  claimed  by  several  authon^,  under  the 
influence  of  the  disease  from  germs  pre-existing  in  the  normal  blood. 
Wlisrever  sxoitie  plague  Schizomycetes  do  not  find  an  cntranccy  there  no 
siclne  plagtce  tcUl  ajypear, 

KESULTS  AND  CONCLUSIONS. 

These  are  in  perfect  harmony  with  those  obtained  in  the  fall  of  1878, 
and  in  the  winter  and  spring  of  1879,  and  may  be  briefly  stated  as  follows : 

1.  The  most  effective  means  of  prevention  that  can  be  applied  by  the 
individual  owners  of  swine  consists,  first,  in  promptly  destroying  and 
burning  sufliciently  deep  and  out  of  the  way  the  first  animal  or  animals 
that  show  symptoms  of  swine  plague,  if  the  disease  is  just  making  its 
appearance,  and  in  disinfecting  the  premises,  or,  if  that  is  difficult,  in 
removing  the  herd  at  once  to  a  non  infecte<l  place,  orout  of  the  reach  of 
the  infectioui^ principle.  If  i)ossible  the  herd  should  be  taken  to  a  piece 
of  high  and  dry  ground,  free  from  any  straw  and  rubbish — if  i-ecently 
plowed,  still  better— and  should  there  receive  clean  food  and  no  water 
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except  such  as  is  freshly  drawn  from  a  well.  If  this  is  complied  with, 
and  if  all  communication  whatever  with  any  diseased  hogs  or  pigs  is  cut 
off  in  every  rt^spect,  which  is  absolutely  necessary,  and  still  danger 
should  be  anticipated,  for  instance,  if  one  or  more  animals  should  have 
become  infected  before  the  herd  was  removed,  or  a  possibility  of  either 
food  or  water  for  drinking  being  or  becoming  tainted  with  the  infectious 
principle  should  exist,  the  danger  may  be  averted,  or  at  least  be  very 
much  diminished  by  administering  three  times  a  day  in  the  water  for 
drinking  either  S9me  carbolic  acid  (about  ten  drops  each  time  for  every 
160  pounds  of  live- weight),  or  some  hyposulphite  of  soda  (9.  tea  spoonful 
for  every  100  pounds  of  live-weight),  till  all  danger  has  disappeared* 
Second,  where  swine  plague  has  been  allowed  to  make  some  progress 
in  the  herd,  or  where  the  presence  of  the  disease  is  not  discovered  until 
several  animals  have  been  taken  sick  or  have  died,  others  have  become 
infected,  the  best  that  can  be  done  is  to  separate  at  once  the  healthy 
animals  firom  the  diseased  and  suspected  ones;  to  place  the  healthy  ani- 
mals by  themselves  and  the  doubtful  ones  by  themselves;  to  separate, 
disinfect,  and  treat  the  animals  in  the  way  just  stated.  Special  care 
must  be  taken  to  prevent  any  communication,  direct  or  indirect,  between 
the  three  difierent  parts  of  the  herd.  If  one  person  has  to  do  the  feed- 
ing, &c.,  he  must  make  it  a  strict  rule  to  attend  always  first  to  the 
h^thy  animals,  then  to  those  considered  as  doubtful,  and  last  to  the 
sick  ones,  and  must  never  reverse  that  rule,  or  go  among  the  healthy 
hogs  or  pigs  after  he  has  been  in  the  yard  or  pen  occupied  by  the  others. 
If  possible  each  portion  of  the  herd  should  have  its  own  attendant,  who 
should  not  come  in  contact  with  any  of  the  others.  The  separation  must 
be  a  strict  one  in  every  respect ;  even  dogs  and  other  animals  may  carry 
the  infectious  principle  from  the  diseased  animals  or  liom  the  yard  occu- 
pied by  them  to  the  healthy  hogs  and  pigs.  Buckets,  pails,  &c.,  which 
are  used  in  feeding  the  sick  hogs  shoidd  not  be  used  for  the  healthy 
ones,  because  the  infectious  principle  may  be  conveyed  by  them  from 
one  place  to  another.  Last  but  not  least,  it  is  very  essential  that  the 
yard  or  hog-lot  occupied  by  the  healthy  portion  of  the  herd  be  higher 
than  that  occupied  by  the  others.  If  it  is  lower,  and  especially  if  it  is 
so  situated  that  water  and  other  liquids  from  the  other  hog-lots  can 
flow  into  it,  or  over  it,  the  separation  is  worse  than  useless,  for  then  the 
healthy  pjortion  of  the  herd  will  surely  become  infected  unless  the  ground 
is  exceedingly  dry.  Third,  whenever  swine  plague  is  prevailing  in  the 
neighborhood,  any  operation,  such  as  ringing,  marking  by  wounding,  or 
cutting  ears  or  tail,  and  castration  and  spaying  particularly,  must  not 
be  i)eribrmed,  but  should  be  delayed  until  the  disease  has  disappeared, 
or  does  not  exist  anywhere  within  a  radius  of  two  miles.  If  such  opera- 
tion should  become  absolutely  necessary,  the  wounds  must  be  dressed 
at  least  once  a  day  with  an  eflfective  disinfectant,  for  instance,  with  a 
solution  of  carbolic  acid  or  thymol,  till  a  healing  has  been  effected. 

2.  Swine  plague  is  very  often  communicated  from  herd  to  herd  and 
ftom  place  to  place  by  a  careless,  and,  in  some  cases,  even  criminal  con- 
tamination of  running  streamlets,  creeks,  and  rivers  with  the  excre- 
ments and  other  excretions  of  diseased  hogs  and  pigs,  and  with  the  car- 
casses and  parts  of  the  carcasses  of  the  dead  animals.  This  source  of 
the  spreading  of  the  disease  can  be  stopped  only  by  declaring  such  con- 
tamination of  streamlets  a  nuisance  and  making  the  offense  punishable 
by  law.  Allowing  swine  affected  with  the  plague  to  have  access  to 
such  streamlets  should  be  considered  as  constituting  good  evidence  of 
such  a  contamination,  as  also  the  throwing  of  dead  hogs,  or  parts  of  a 
carcass,  into  such  streamlets,  creeks,  or  rivers. 
27  AG 
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3.  The  renderinof  tanks  established  in  alraoBt  every  locality  in  which 
swine  plague  is  or  has  been  prevailing,  contribute  very  much,  directly 
;uid  indirectly,  to  the  spreading  of  the  disease.  They  contribute  di- 
rectly by  disseminating  the  infectious  principle  wherever  the  tank- 
agents,  who  collect  the  dead  hogs  from  the  farmers,  travel  with  their 
wagons;  and  by  cojitaminating  and  infecting,  in  many  instances  at 
least,  the  waters  of  streamlets,  creeks,  and  rivers  with  such  parts  of  the 
dead  hogs  as  are  not  worth  rendering,  but  which  cx)nstitute  the  principal 
seat  of  the  morbid  process.  Indirectly  they  contribute  by  inducing  the 
farmers  to  leave  their  dead  animals  lying  around  unburied,  thus  remain- 
ing a  source  of  infection  until  the  "dead-hog  man"  comes  and  takes 
them  away.  If  transportation  of  swine  that  have  died  of  the  disease  is 
prohibited  by  law,  the  numerous  rendering  tanks  will  soon  disappear, 
and  another  source  of  infection  will  thus  be  closed. 

4.  The  disease  is  spread  not  only  by  the  transportation  of  dead  hogs, 
but  also  by  that  of  diseased  ones.  That  such  is  the  case  becomes  ap- 
parent by  the  fact  that  swine  plague  in  its  spreading  not  only  follows 
the  course  of  streamlets,  creeks,  and  rivers,  but  also  travels  along  the 
lines  of  railroads  and  public  highways.  All  traffic  in,  and  transporta- 
tion of,  diseased  hogs  and  pigs,  and  of  animals  that  have  died  of  swine 
plague,  should,  therefore,  be  stopped ;  and  sending  diseased  swine  to 
market — a  very  common  practice  at  present — should  be  made  a  criminal 
offense.  Further,  a  law  which  would  compel  every  owner  of  swine  to  take 
care  of  them,  to  confine  them  to  his  own  premises,  and  not  allow  them 
to  run  at  large  on  public  highways,  &c.,  would,  if  executed  and  complied 
with,  do  a  great  deal  of  good,  and  prevent  a  great  many  infections.  It 
has  happened  very  often  that  a  stray  hog  or  pig  has  carried  the  disease 
into  a  healthy  herd;  and,  vice  f^ersa,  it  has  hapx>ened  also — ^perhaps 
just  as  often — that  a  hog  or  pig  has  become  infected  while  among  other 
swine  and,  coming  home  again,  has  introduced  swine  plague  into  the 
herd  to  which  it  belonged. 

5.  As  to  sweeping  and  effective  measures  of  prevention,  I  would  only 
repeat  what  I  said  in  my  last  report.  No  authenticated  case  of  a  spontii- 
neous  development  of  swine  plague  has  yet  come  to  my  knowledge,  and 
the  disease,  I  am  more  convinced  than  ever,  can  bo  stamped  out,  but 
only  by  adopting  the  most  stringent  measures,  such  as  I  advociited  in 
ray  last  report.  If  the  stamping-out  process  is  begun  in  the  winter,  af- 
ter the  fat  hogs  have  been  sold  or  butchered,  and  before  the  spring  pigs 
have  been  bom,  the  difficulties  will  not  be  insurmountable,  and  the 
hardships  or  inconveniences  necessarily  to  be  imposed  upon  the  own- 
ers of  diseased  swine  wUl  not  h%  as  great  as  might  be  supposed. 
The  best  method,  as  stated  before,  would  be  to  kill  and  bury  or  cre- 
mate, immediately,  every  hog  or  pig  that  shows  symptoms  of  swine 
plague.  Where  this  cannot  be  done,  the  diseased  or  infected  herds 
must  be  isolated  from  all  healthy  animals  for  a  ])eriod  extending  at  least 
to  two  months  after  the  last  sick  animal  has  died  or  recovered.  All 
de^  hogs  or  ]}igs  must  be  immediately  buried  or  burned  ;  persons  at- 
tending to  sick  hogs  should  be  prohibited  from  going  among  healthy 
swine ;  infected  strawstacks,  &c.,  should  be  burned. 

6.  As  to  medicines  for  the  purpose  of  prevention,  carbolic  acid  given 
twice  or  three  times  a  day  in  the  water  for  drinkiug  has  proved  to  bt»  of 
value,  and  has  done  good  service,  and  so  has  hyposulphite  of  soda. 
These  medicines  are  valuable,  and  hHve  proved  to  l>e  eliective,  especi- 
ally in  cases  in  which  there  is  reason  to  suppose  that  the  water  for  drink- 
ing or  the  food  may  become  infected,  l>ut  it  is  doubtful  whether  the 
disinfecting  and  antiseptic  properties  of  those  medicines  will  be  sufficient 
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to  (U\stroy  the  infectious  principle  or  its  effect,  if  its  influx  is  a  great 
one,  and  continued  by  keeping  healthy  and  diseased  swine  together  in 
the  same  lot,  yard,  or  pen.  A  strict  separation  is  necessary,  at  any  rate 
of  the  greatest  importance,  because  the  effect  of  the  infectious  principle, 
like  that  of  an  accumulative  poison,  seems  to  increase  and  to  become 
more  intense  or  violent  after  each  new  influx ;  in  other  words,  the  dis- 
ease, as  a  rule,  will  be  the  more  malignant,  and  the  time  of  incubation 
or  period  of  colonization  will  be  the  shorter  the  greater  the  amount  of 
the  infectious  principle  introduced.  Other  disinfectants,  such  as  sali- 
cylic acid  (rather  doubtful)  and  thymol  have  probably  a  similar  effect 
as  carbolic  acid,  but  are  rather  expensive,  and  therefore  can  be  made 
use  of  only  on  a  small  scale. 

7.  Salt  and  ashes,  sulphate  of  iron  or  copperas,  sulphur,  assafcetida, 
black  antimony,  lime,  coal,  carbonate  of  soda,  soap,  oil  or  turpentine, 
and  quite  a  number  of  other  similar  substances,  singly,  and  in  various 
combinations,  have  been  used  very  extensively  by  a  large  number  of 
farmers  in  different  parts  of  the  Stat«,  and  at  different  seasons  of  the 
year,  but  notwithstanding  diligent  inquiry,  I  have  failed  to  learn  of  a 
solitary  case  in  which  any  of  those  substances,  or  any  combination  of 
them,  has  produced  favorable  results,  or  in  which  their  use  has  been  fol- 
lowed by  a  decrease  in  the  mortality  that  might  not  be  ascribed  more 
reasonably  to  other  causes.  Sulphate  of  iron  especially  is  of  no  value, 
neither  as  a  preventive  nor  as  a  remedy.  Mr.  Bassett,  an  intelligent 
farmer  in  Champaign  County,  tried  it  thoroughly,  and  has  used  it  ex- 
tensively, and  lost  96  per  cent,  of  a  very  nice  herd  of  shoats.  Others 
have  met  with  similar  results. 

8.  As  to  a  treatment  of  the  diseased  animals,  there  can  be  no  doubt 
that  a  good  hygienic  treatment — a  strict  separation  of  the  diseased  ani- 
mals from  each  other,  so  as  to  prevent  any  farther  influx  of  the  infectious 
principle  is  advisable.  Swine  diseased  with  the  plague  evince  very  often 
a  vitiated  appetite  for  the  excrements  and  the  urine  of  their  companions, 
and  as  these  excretions  contain  immense  numbers  of  Schizomycetes, 
spherical  and  rod-shaped,  and  are  therefore  highly  infectious,  more  and 
more  infection  or  disease-producing  elements  will  be  introduced  into 
the  animal  organism  if  that  vitiated  appetite  is  satisfied.  Clean 
quarters  and  cleta  troughs  (it  is  veiy  important  to  clean  the  troughs 
after  each  meal),  clean  and  fresh  well-water  to  drink,  clean  food  to  eat, 
reasonable  and  adequate  protection  against  the  inclemency  of  the 
weather  (against  heat  as  well  as  against  cold,  rain,  snow,  &c.),  and  pure 
air  to  breathe  will  go  a  good  way  and  may  save  many  an  animal. 

As  to  a  medical  treatment,  it  would  be  necessary,  if  anything  at  all 
is  to  be  accomplished,  to  subject  every  individual  animal  to  a  special 
treatment,  dictated  bj"  circumstances;  but  as  this  is  impossible, 
especially  in  a  large  herd  of  swine,  not  much  taA  be  expected  from  the 
use  of  medicines  unless  a  **  specific"  is  discovered  that  is  simple  of  ap- 
])lication.  If  such  a  specific  remedy  is  existing,  one  would  suppose, 
from  the  nature  of  the  disease,  it  must  be  among  the  antiseptics  or  dis- 
infectants. I  have  tried  several  of  them,  and  so  far  have  met  with  very 
poor  results,  as  most  of  the  animals  thus  treated  have  died,  probably 
because  the  morbid  changes  had  become  irreparaide.  Hyposulphite  of 
soda  especially,  which  alierwards,  in  Mr.  Graham's  herd,  proved  to  be 
verj  eflective,  even  nuder  ag^Ta^ated  circumstances — at  least,  its  use 
was  attended  with  very  satisraetory  results — and  which  is  er>iii-para- 
tively  cheaper,  and  easy  of  a])plication,  was  used  ext(»nsively  in  three 
diflerent  herds,  but  iailed  to  produce  any  visible  good  results,  and  so 
with  all  other  medicines  that  were  tried. 
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All  tlie  medicines,  secret  and  otherwise,  used  so  far—and  their  num- 
ber is  legion — have  not  done  a  particle  of  good,  or,  if  tbey  have,  I  have 
been  unable  to  hear  of  it.  Usually  those  farmers  v/ho  have  used  the 
most  medicine,  or  the  greatest  variety  of  medicines,  have  lost  the 
largest  number  of  hogs,  possibly  because,  relyiug  upon  the  medicines, 
they  neglected  all  other  sanitary  measures.  Good  results,  in  somewhat 
mitigatmg  the  morbid  process  and  improving  thereby  the  chances  of 
recovery,  have  been  produced  by  feeding  boiled,  cooked,  or  steame<l 
food,  and  also  by  feeding  animal  food.  The  wholesome  eft'ect  of  the 
former  seems  to  be  due  to  the  fact  that  in  cooked,  boiled,  or  steamed 
food,  if  fed  as  soon  as  cold  enough,  no  disease-producing  Schizomycetes 
are  apt  to  be  existing,  and  if  it  is  fed  exclusively  none  are  iuti-oduced 
through  the  digestive  canal  into  the  animal  organism.  Animal  food 
has  had  in  some  cases  a  good  efl'ect,  probably  because  it  is  mpidly 
digested,  and  a  rapid  digestion,  it  seems,  is  not  favorable  to  an  intro- 
duction of  the  disease-producing  Schizomyeetes  into  the  animal  organ- 
ism by  means  of  the  digestive  canal.  Still,  feeding  animal  food  consti- 
tutes by  no  means  a  sure  protection,  because  hogs  fed  in  slaughter- 
houses, and  hogs  fed  with  the  offal  I'rom  a  hotel-table  (lor  instance, 
those  belonging  to  the  Boane  House,  in  Champaign,  in  the  fidl  of  1878) 
became  affected  and  died  of  swine  plague. 
Very  respectfully, 


Chicago,  III.,  February  28, 1880. 


U.  J.  DETMEKS,  V.  S. 


REPORT  OF  DR  JAMES  LAW. 

SECOND  SUPPLEIVIEXTAL  KEPOKT  ON  SWINE  FEVER. 

Hon.  William  G.  Le  Duo, 

Commissioner  of  Agriculture : 
SiE :  At  the  time  when  I  made  my  first  supplemental  rei>ortj  several 
of  the  experiments  referred  to  in  that  paper  were  incomplete,  while 
others  had  just  been  started,  so  that  it  becomes  necessary  to  furnish  a 
second  addendum  to  give  the  final  results  of  my  observations.  As  the 
simplest  mode  of  dealing  with  these  supplementary  facts  I  shall  refer 
to  t£em  seriatim,  beginning  with  those  Avhich  are  merely  complement- 
ary of  the  last  report. 

INFECTION  BY  COHABITATION. 

In  my  last  report  an  instance  of  this  kind  was  furnished,  and  a  de- 
duction made  that  the  disease  was  most  virulent  when  at  its  height,  in- 
asmuch as  that  the  exposed  pig  seemed  to  resist  the  contagion  from  an 
animal  in  process  of  convalescence,  but  speedily  (in  twelve  days)  fell  a 
victim  when  placed  along  with  a  pig  in  which  the  malady  was  actively 
advancing.  In  the  ])resent  report  (No.  1)  is  given  the  necropsy  of  the 
pig  infected  by  such  exposure.  The  characteristics  of  the  disease  were 
sulficiently  well  marked,  for  though  the  bowels  showed  little  more  than 
a  catarrhal  inflammation,  with  an  excessive  secretion  of  glairy  mucus, 
dirty,  greenish-black  pigmentation  and  two  small  circular  blood  extrav- 
asations, yet  the  other  organs  presented  distinct  swine-plague  lesions. 
Thus,  there  were  the  characteristic  blotches  on  the  skin,  the  petechial 
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Plate  I. 


Lung  of  Experimental  heifer,  showing  hepatization. 
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Plate  n. 


External  surface  of  left  lobe  of  lung  of  Mr.  Morris'  pig- 
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N  OS.  1.2, 3,4,  and  5  are  thin  transversal    sections  of    lun^   stained   i 
Kleinenburg's     solution.    N  o. 6, same,  but    not   stained. 
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<li.scoloratious  on  tbc  heart  and  iu  tlio  kidiieys,  the  deep  puri)le  patches 
ou  the  liver,  aud  above  all  the  pigraentatiou  or  deep  red  congestion  of 
the  groups  of  lymphatic  glands  and  all  parts  of  the  body.  The  signifi- 
cant congestion  of  the  lungs  was  also  present.  The  only  remarkable 
feature  of  the  case  was  the  excessive  bloody  engorgement  and  enlarge- 
ment of  the  spleen,  which  is  a  constant  feature  of  malignant  anthrax, 
but  is  usually  found  in  other  ailections  (malarial  fevers,  septicaemia), 
in  which  there  are  profound  changes  in  the  blood.  While,  therefore, 
this  lesion  is  an  unusual  one,  yet  it  is  one  to  be  expected  in  this  disease 
whenever  the  destruction  of  the  blood'  globules  or  material  changes  in 
the  albuminoids  of  that  fluid  reach  a  certain  point  of  extension.  In  an 
animal  that  has  been  exposed  to  the  infection  of  the  swine-plague  and 
which  presents  all  the  other  characteristic  lesions,  this  one  superadded 
manifestation  must  be  accepted  as  only  implying  a  more  than  ordinarily 
profound  modification  of  the  blood  elements. 

POST-MOETEM  EXAMINATION  OP  INFECTED  LAMB. 

In  my  last  report  I  gave  the  record  of  the  inoculated  lamb  up  to  the 
end  of  January.  (See  supplementary  report :  pages  101  and  112.)  I 
now  add  No.  2,  the  remainder  of  the  record  and  the  necropsy  of  the 
same.  The  intestinal  irritation  and  catarrh  as  manifested  by  the  ten- 
derness of  the  anus  and  the  mucus  discharges  with  the  feces,  together 
with  the  elevated  temperature  and  enlarged  lymphatic  glands,  presented 
much  in  common  with  the  afiection  in  the  pig.  The  marked  eruption 
in  the  ears  might  be  accepted  as  representing  the  skin  lesions  of  the  pig. 

After  death  the  more  characteristic  lesions  were  the  purple  mottling 
of  the  liver,  kidneys,  and  heart,  the  grayish  consolidation  of  portions 
of  the  lungs,  and  the  deep  pigmentation  of  the  lymphatic  glands  in 
general.  The  nodular  ca«eous  masses  scattered  so  profusely  along  the 
coats  of  the  bowels  in  this  case,  and  which  are  far  from  uncommon  in 
sheep,  appear  to  consist  of  diseased  and  overdLstended  mucus  crypts, 
and  cannot  be  held  as  in  any  way  connected  with  the  contagion  of  the 
swine  fever. 

The  absence  of  acute  lesions,  like  red  congestion  of  the  lymphatic 
glands,  in  this  lamb  may  be  partly  accounted  for  by  the  mildness  with 
which  the  disease  manifested  itself,  and  by  the  fact  that  nearly  four 
weeks  had  passed  since  the  last  inoculation,  and  three  weeks  since  the 
last  manifestation  of  abnormally  high  temperature.  That  the  lamb  suf- 
fered from  the  poison  may  be  safely  assumed  from  the  fact  that  the  pig 
No.  4  sickened  with  the  specific  fever  after  inoculation  from  it. 

POST-MORTEM  EXAMINATION  OF  THE  INFECTED  MEHINO  NO.  3. 

Like  the  lamb,  this  was  left  with  an  imperfect  record  in  our  last  re- 
port. In  this  tlio  life  record  is  completed  and  the  necropsy  given,  with 
results  very  similar  to  those  furnished  by  the  lamb.  Here  again  the  main 
changes  consisted  in  purple  mottling  of  the  liver  and  heart,  and  the  deep 
pigmentation  of  the  lymi)hatic  glands.  The  yellowish-brown  coloration 
of  the  kidneys  implied  antecedent  changes  probably  of  the  nature  of  in- 
flammation or  extravasation.  The  caseous  ix)unded  masses  found  in  the 
bowels  of  the  lamb  were  remarkable  here  by  their  absence  in  farther 
corroboration  of  the  remark  that  these  are  independent  lesions  resulting 
from  pre-existing  disease,  and  iu  no  way  connected  with  that  now  occu- 
pying our  attention. 


Digiti 


zed  by  Google 


422         REPORT  OP  THE   COMMISSIONER   OP  AGRICULTURE. 

Pia  SUCCES8FULLY   rNOClTLATED   FROM  SHEEP  AND  LA:yiB  NO.  4. 

(See  supplementary  report,  i>a;je  101.) 

This  experiment,  referred  to  iii  the  text  of  the  last  report,  is  now  furnished 
in  extemo  with  the  necropsy  of  the  infected  pi^.  It  will  be  seen  that 
the  pig  was  inoculated  twice,  at  an  interval  of  fifteen  days,  with  the 
mucus  from  the  anns  of  the  infected  sheep,  and  one  with  scabs  from  the 
ear  of  the  lamb.  Enlarged  lymphatic  glands  were  observable  before 
the  last  inoculation,  and  six  days  after  it  there  was  a  febrile  tempera- 
ture, and  the  more  violent  manifest^itions  of  the  complaint. 

After  death  the  following  characteristic  lesions  were  observed:  The  in- 
testines had  patches  of  congestion,  the  follicles  were  enlarged  and  the 
rectum  ulcerated ;  purple  dis(iolorations  were  present  on  the  liver,  kid- 
neys, and  heart;  the  lymphatic  glands  were  enlarged  and  congested,  of 
a  deep  red,  in  some  cases  almost  black. 

This  evidence  as  to  the  nature  of  the  disease  was  clear  enough,  but 
to  substantiate  it  the  following  experiment  w  a.s  undertaken : 

SUCCESSFUL  INOCULATION  FROM  THE  PIG  INFECTED  BY  THE  SHEEP 

NO.  5. 

The  pig  designated  as  No.  5  in  this  report  was  inoculated  with  scabs 
from  the  ear  and  eyelids  of  pig  No.  4,  and  though  this  caused  littie 
change  of  temperature,  it  was  followed  by  all  the  other  prominent  symp- 
toms of  the  disease.  On  post-inortem  examination  on  the  twelfth  day 
after  the  inoculation,  the  characters  of  the  plague  were  found  well 
marked.  The  red  and  black  blotches  on  the  skin  were  extensive,  the 
ears  blue,  the  intestines  extensively  congested  with  enlarged  follicles  in 
the  caecum  and  colon  and  blood  extravasations  and  ulcers  in  the  rec- 
tum. Purple  discolorations  and  petechia©  were  numerous  on  the  liver, 
kidneys,  and  heart,  and  finally  the  lymphatic  glands  in  general  were  in 
part  congested  of  a  deep  red,  and  in  part  pigmented  as  the  result  of  a 
previous  congestion. 

Here,  then,  in  the  second  generation  of  the  poison  from  the  sheep  we 
have  the  symptoms  as  well  marked  and  the  course  of  the  disease  as 
rapid  and  severe  as  in  its  first  remove  from  the  ovine  subject. 

PIG  SUCCESSFULLY  INOCULATED  FROM  THE  INFECTED  LAMB. 

In  experiment  No.  6  of  the  present  report  is  given  the  record  of  a  pig 
inoculated  from  the  swelling  in  the  axilla  (near  the  seat  of  inoculation) 
of  the  lamb.  The  inoculation  produced  fever,  with  the  general  malaise, 
moping,  peevish  grunt,  inappetence,  and  cutaneous  blotches  of  the 
swine-plague.  When  killed,  on  the  eleventh  day,  the  skin  presented 
a  number  of  red  and  purple  blotches,  and  was  covered  ^xitli  the  black 
unctuous  exudation  so  frequent  in  this  disease.  The  bowels  contained 
patches  of  congestion,  the  caecum  and  colon  enlarged,  and  the  follicles 
and  the  rectum  ulcerated.  The  liver,  kidneys,  lungs,  and  heart  had  pur- 
ple blotches.  Finally  the  lymphatic  glands  in  the  abdomen  were  en- 
larged and  congested  of  a  deep  red  or  blaek,  and  those  in  the  chest  and 
guttural  region  darkly  pigmented.  This  is  as  unequivocal  a  case  as  those 
already  recorded,  and  fully  confirms  our  i)osition  that  the  virus  of  this 
disease  maj^be  transmitted  through  the  sheep  and  conveyed  back  to  the 
pig  with  active  effect. 
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INOCULATION  FROM  EAT  AND  LAMB  NO.  7. 

la  my  last  report,  page  101, 1  reported  Baspicious  lesions  in  a  i-at  in- 
oculated vrith  swine-plague  virus  and  more  charactfiristic  symptoms  in  a 
pig  inoculated  from  this  rat.  In  Ko.  7  of  the  present  report  will  be  found 
the  full  record  of  the  pig  in  question.  By  a  reference  to  this  record  it 
will  be  seen  that  without  much  elevation  of  temperatxire  this  pig  showed 
a  purple  cutaneous  eruption  on  the  fifth  day  and  enlarged  glands  on  the 
twelfth,  when  it  was  inoculated  with  bloody  mucus  from  the  anus  of  the 
infected  lamb.  After  this  the  symptoms  became  much  more  severe,  and 
when  killed,  twenty-two  days  after,  the  pig  showed  unequivocal  symp- 
toms of  the  affection.  Wliatever  may  be  concluded  as  to  the  result  of  the 
infection  from  the  rat  in  this  cavse,  it  is  at  least  a  further  corroboration  of 
the  position  that  the  inoculated  sheep  is  infecting.  To  further  test  the 
suJBceptibility  of  the  rodent,  the  following  experiments  were  undertaken: 


INOCULATIONS  FROM  Pia 


The  subject  of  this  experiment  was  a  female  Suffolk  pig  presented  by 
Cornell  University,  having  been  the  smallest  of  the  litter.  It  was  about 
three  months  old,  small  for  its  age,  and  very  fat  and  sluggish.  It  was 
first  inoculated  with  albumen  which  had  been  charged  with  a  drop  of 
blood  containing  bacteria,  from  pig  No.  13  (see  report  page  90),  and  had 
been  cultivated  in  three  succeeding  portions  of  albumen  drawn  on  e.ach 
occasion  from  a  fresh,  newly-broken  egg,  through  a  tube  that  had  been 
previously  heated  to  redness  to  destroy  all  organic  life.  For  fifteen  days 
nothing  more  was  shown  tha»  a  few  purple  si)ots  and  patches  on  the 
rump,  tail,  and  hocks. 

The  subject  was  again  inoculated  with  the  congested  intestine  of  the 
rat  which  had  died  two  davvS  after  the  inoculation.  The  intestine  had 
been  frozen  over  night.  For  thirteen  days  more  the  same  equivocal 
symptoms  continued. 

A  third  inoculation  was  now  practiced,  this  time  with  bloody  mucus 
from  the  anus  of  the  lamb,  diluted  with  a  weak  solution  of  common 
table-salt. 

Twenty-two  days  after  the  third  inoculation  the  pig  was  sacrificed, 
and  beyond  some  pigmentation  of  the  lymphatic  glands  presented  no 
distinct  lesions  that  could  be  held  charaeteristic  of  the  specific  fever. 
In  short,  the  animal  had  suffered  so  slightly,  if  at  all,  that  it  might  well 
be  set  down  as  a  case  of  insusceptibility.  This  is  only  what  was  to  be 
expected,  as  in  the  case  of  all  plagues  and  contagia  a  certain  number  of 
animals  will  successfully  resist  exposure  and  escape,  though  the  infec- 
tion is  most  virulent  and  concentrated.  The  number  of  my  subjects  was 
too  small  to  allow  of  any  satisiactory  general  ^atimate;  but,  so  far  as  it 
goes,  it  shows  one  insusceptible  animal  in  twenty-five,  or  at  the  rate  ol 
five  per  cent.  It  may,  however,  be  questioned  whether  the  pigmenta- 
tion of  the  lymphatic  glands  did  not  imply  a  previous  mild  attack  of  the 
disease,  and  whether  the  apparent  immunity  in  the  later  inoculations 
was  not  due  to  the  protective  influence  of  the  previous  illness. 

SUCCESSFUL  INOCULATION  OF  A  EAT— NO.  9. 

This  subject  was  inoculated  February  5, 1879,  with  vurulent  matter 
that  bad  been  preserved  for  seventy-eight  days,  closely  packed  in  dry 
wheat-bran.  The  rat  was  preserved  for  thirteen  days,  and  finally  killed 
February  18,  and  dissected  immediately  after  death.    The  guttural  lym- 
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phatic  glands  were  deeply  congested,  so  as  to  be  mottled  with  red.  The 
iugumal  glands  had  a  brownish-red  hue,  the  sublambar  lymphatic  glands 
were  enlarged  and  pigmented.  The  small  intestines  presented  patches 
of  congestion  and  redness.  The  right  lung  was  in  greater  part  red  and 
consolidated.  The  liver  was  deeply  mottled  with  purple,  and  the  kid- 
neys of  a  very  dark  red  externally.  Finally,  the  spleen  was  greatly 
enlarged  and  gorged  with  blood. 

Taken  all  in  all,  these  symptoms  are  so  closely  in  keeping  with  those  > 
of  swine  plague  that  there  seemed  no  reasonable  grounds  for  doubting^ 
that  it  was  really  this  disease.  The  one  drawback  to  this  conclusion  is 
the  condition  of.  the  spleen  5  but  the  enlarged  and  blood-gorged  condition 
of  this  organ  is  not  unknown  in  the  pig  itself^  as  shown  in  Ko.  1  of  the 
present  report.  A  second  reason  for  not  attaching  undue  importance  to 
the  engorged  spleen,  nor  accepting  it  as  indicative  of  malignant  anthrax, 
is  that  the  pig  inoculated  from  this  rat  developed  all  the  symptoms  of  tljie 
hog-fever,  while  the  spleen  was  rather  shrunken  and  puckered  than*  en- 
larged. Had  it  been  inoculated  with  the  virulent  products  of  malignant 
anthrax,  engorgement  and  distension  of  the  spleen  had  been  inevitable. 

SUCCESSFUL  INOCULATION  FROM  THE  RAT. 

On  February  19  a  healthy  pig  was  inoculated  with  the  congested 
lymphatic  glands  and  lungs  of  the  above-mentioned  rat,  the  morbid 
products  having  been  inserted  in  a  pouch  under  the  skin. 

On  the  sixth  day  there  was  much  malaise,  with  redness  of  the  skin 
and  the  appearance  of  the  black  unctuous  exudation  on  the  ears  and 
legs.  These  weot  on  increasing,  and  black  spots  and  patches,  ineffacea- 
ble by  pressure,  appeared  on  the  inside  of  the  thighs  and  hocks. 

The  subject  was  destroyed  on  the  twentieth  day  and  showed  the  usual 
symptoms  of  the  disease.  The  stomach  and  bowels  were  congested,  with 
glandular  swellings  in  the  large  intestines,  the  lymphatic  glands  corre- 
sponding to  the  congested  bowels  were  of  a  deep  red,  almost  black,  and. 
elsewhere  the  lymphatics  were  enlarged  and  pigmented.  Purple blotdies. 
appeared  on  the  liver,  heart,  lungs,  and  air  passages,  while  the  spleen 
warn  small,  rather  bloodless,  puckered,  and  shrunken. 

The  symptoms  of  the  disease  were,  in  short,  as  unequivocal  as  when 
inoculation  was  made  from  the  sick  pig  direct,  and,  taken  along  with  the 
less  conclusive  evidence  furnished  by  case  IS^o.  7,  may  be  held  to  prove 
that  the  rat  is  capable  of  contracting  this  disease  and  of  conveying  it- 
back  to  the  pig. 

PROBABLE  CONVEYANCE  OF  THE  DISEASE  BY  RATS. 

In  my  report  for  1878  I  expressed  an  apprehension  of  this  disease  bet- 
ing conveyed  by  rats,  which  fear  is  only  too  fully  justified  by  the  mor9 
recent  developments.  The  danger  of  the  conveyance  of  diseases  by  these 
vermin  not  only  from  pen  to  pen,  but  from  farm  to  farm,  can  never  be 
lost  sight  of,  as  rats  do  not  by  any  means  confine  their  depredations  to 
a  circumscribed  locality,  and  are  quite  ready  to  emigrate  and  found  m 
new  colony  if  their  present  habitat  is  unproductive  or  closely  beset  by 
their  natural  enemies.  Itats,  therefore,  that  pass  from  one  piggery  to 
another  may  convey  the  specific  poison  on  their  surface  or  in  their  sys- 
tems, and  may  not  only  leave  the  germs  in  the  troughs  while  sharing 
the  feed  with  the  pig,  but  even  inoculate  it  direct  while  gnawing  the 
horns  of  its  feet. 

The  importance  of  exterminating  rats  from  the  vicinity  of  piggeries 
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cannot  be  too  stit)ngly  insisted  on.  Eats  are  probably  the  main  source 
of  trichinia  spiralis  in  pigs,  as  the  infected  rat,  with  its  muscles  wasting^ 
as  the  result  of  the  lodgment  in  their  libers  ot*  myriads  of  the  encysted 
trichinia,  becomes  correspondingly  weak  and  inactive,  and  is  easily 
caught  and  devoured  by  the  omniverous  animal.  If,  then,  we  take  the 
observation  of  Dr.  BeUfield  and  Mr.  Attwood  as  a  basis,  and  accept  a.s 
a  fa<Jt  that  8  per  cent,  of  the  hogs  killed  in  Chicago  are  trichinous;  add 
to  this  that  the  discovery  of  these  worms  in  Ameiican  hams  and  bacon 
has  led  to  the  closure  of  several  European  markets  against  these  prod- 
ucts ;  and.  Anally,  that  this  specific  fever  of  swine  may  be  contracted  and 
conveyed  by  rats,  and  we  have  cause  enough  for  the  closer  supervision 
of  the  breeding  of  swine,  and  for  a  systematic  destruction  of  rats  wher- 
ever ^ther  trichiniasis  or  the  swine  plague  has  manifested  itself.  The 
swine  breeders  themselves  should  be  warned  against  this  source  of  dis- 
ease and  loss,  but  the  sanitary  authorities  should  follow  up  every  case 
of  trichiniasis  and  hog  cholera,  and  see  that  the  rats  are  not  allowed  to 
become  active  in  its  propagation.  • 

INFECTION  BY  INOCULATION  OP  CULTIVATED  VIBUS. 

My  last  experiment  was  made  with  a  material  which  might  have  been 
8npxK)sed  to  have  been  thoroughly  disinfected.  A  little  pleuritic  fluid 
Bwarming  with  actively  moving  bacteria  was  added  to  some  milk  and 
boiled  for  five  minutes.  When  cold,  a  drop  or  two  of  ammonia  was  added, 
the  neck  of  the  glass  vessel  plugged  with  cotton  wool,  and  the  whole 
placed  in  an  incubator  at  98^  F.  for  two  days.  A  second  and  third  por- 
tion of  boiled  milk  and  ammonia  were  successively  inoculated  from  the 
first  and  second,  and  a  little  of  the  milk  with  the  third  generation 
of  the  cultivated  poison  was  injected  under  the  skin  of  a  healthy  pig. 

The  subject  suffered  from  illness  with  red  and  purple  spotSj  on  the 
skin  and  a  greasy  black  exudation ;  was  killed  on  the  twenty-tu:st  day  and 
immediately  dissected.  The  stomach  was  extensively  discolored,  of  adark 
brownish  red,  becoming  a  bright  red  at  the  margins.  The  small  intes- 
tines were  congested  and  showed  punctiform  pectichise,  especially  on  the 
duodenum  and  on  the  ilieum  near  the  ileo-ca^cal  valve.  The  large  in- 
testine had  enlarged  follicles  and  patches  of  congestion,  and  the  lym- 
phatic glands  of  the  bowels  were  discolored  a  deep  red.  Elsewhere  the 
lymphatic  glands  were  either  reddened  or  pigmented.  The  lungs  and 
liver  showed  little  change,  but  there  were  purple  discolorations  on  the 
kidneys  and  heart. 

This  case  was  evidently  one  of  the  specific  hog  fever,  and,  unless  some 
source  of  fallacy  entered,  seems  to  imply  that  the  germs  of  the  disease 
may  on  certain  conditions  resist  for  a  time  the  heat  of  boiling  water.  A 
single  experiment  is,  however,  too  narrow  a  basis  for  the  support  of  a 
theory,  and  I  shall  therefore  content  myself  with  merely  recording  the 
result,  and  leave  the  matter  to  be  made  Uie  subject  of  a  more  crucial 
test  at  some  time  in  the  future. 

Perhaps  the  most  remarkable  feature  of  these  experimental  'inocula- 
tions is  the  fact  that  the  pigs  inoculated  from  the  infected  sheep  and 
rats  appeared  to  take  the  disease  in  a  mild  form,  and  in  all  such  cases  it 
seemed  probable  that,  had  the  animals  not  been  sacrificed  by  the  knife, 
a  recovery  might  have  ensue'l.  In  the  case  of  the  pigs  inoculated  from 
the  sheep,  one  (No.  4)  was  twic^  inoculated,  thirty-eight  and  twenty- 
three  days  before  it  was  killed,  and  although  the  disease  showed  itself 
in  an  unequivocal  form,  yet  it  was  not  severe  and  did  not  promise  a  fatal 
result.    A  second  ^No.  7),  inoculated  from  the  lamb  twenty-one  days  be- 
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fore  it  was  sacrificed,  proved  more  severe,  but  did  not  reach  a  fatal  re- 
milt;  a  tliird  (No.  8)  was  inoculated  twenty- two  days  before  its  deaths 
and  showed  such  slight  symptoms  and  post  mortem  lesions  that  it  might 
have  been  questioned  whether  it  really  had  the  disease ;  a  fourth  (No. 
5),  inoculated  twelve  days  before  its  death,  had  very  slight  symptoms 
and  lesions  of  the  disease;  while  in  a  fifth  (No.  6).  that  lived  for  the 
same  length  of  time  after  inoculation,  the  symptoms  were  more  severe, 
but  there  was  no  certain  indication  of  a  fatal  result. 

Of  the  pigs  inoculated  from  the  rat,  two  (Nos.  1  and  7),  inoculated 
from  the  first  rat,  had  such  slight  symptoms  that  they  were  afterward 
inoculated  from  the  lamb,  and  the  tliird  (No.  10)  inoculated  irom  the 
second  rat,  twenty  days  before  it  was  killed,  showed  moderate  but  dis- 
tinctly marked  symptoms,  and  was  manifestly  improving  when  it  was 
sacrificed. 

Inoculations  from  the  infected  rabbit  were  more  redoubtable.  One  pig 
(No.  8,  Add.  I),  inoculated  twice  from  the  rabbit  and  killed  on  the  four- 
teenth day  after  the  last  inoculation,  was  sufi*cring  severely  and  might 
have  died.  Another  (No.  0,  Add.  I)  was  so  ill  on  the  twentieth  day 
after  the  inoculation  that  he  could  not  have  survived  many  hours  longer. 

These  facts  point  to  the  most  important  conclusion  that  the  poison 
of  the  swine  plague,  when  passed  through  the  system  of  the  sheep  or 
rat,  becomes  lessened  in  virulence,  and  usually  conveys  the  disease 
back  to  the  pig  in  a  non-fatal  form.  Should  this  be  sustained  by 
further  experiment,  and  sbould  this,  like  some  other  bacteridian  dis- 
eases, so  aifect  the  system  that  a  second  attack  is  rendered  much  milder 
or  entirely  prevented,  it  will  open  the  way  for  a  system  of  vicarious  in- 
oculation that  will  save  our  swine  breeders  from  the  yearly  losses  of  tens 
of  millions  that  now  threaten  the  very  existence  of  this  industry.  It  is 
noticeable  that  the  pig  (No.  5)  inoculated  from  the  pig  infected  from  the 
lamb,  aifd  therefore  by  poison  the  second  remove  from  the  ovine  sub- 
ject, though  showing  symptoms  of  the  disease,  did  not  suffer  severely 
in  the  twelve  days  it  was  allowed  to  snrvive,  so  that  the  mitigation  of 
the  poison  may  remain  for  some  generations  after  it  has  once  passed 
through  the  sheep. 

That  a  further  inquiry  in  this  direction  promises  valuable  results 
may  be  further  deduced  from  recent  developments  in  anthrax  and 
chicken  cholera. 

In  February,  1878,  Burden  Sanderson  and  William  Dnguid,  at  Brown 
Institution,  London,  inoculated  guinea-pigs  with  the  poison  of  the  an- 
thrax, and  conveyed  the  disease  from  guinea-pig  to  guinea-pig  for  sev- 
eral generations  of  the  poison.  From  different  guinea-pigs  it  was 
inoculated  back  upon  two  yearling  heifers  and  a  six  months'  calf^  and 
in  all  produced  active  disease,  but  in  no  case  with  a  fatal  result.  Re- 
covery in  all  cases  might  be  said  to  have  occurred,  by  the  fifth  day. 
The  liquids  from  the  guinea-pigs  thus  inoculated  on  the.cattle  were  sub- 
jected to  the  counter  test  of  inoculation  on  other  guinea-pigs,  and  in  all 
cases  with  fatal  results.  To  test  the  effect  on  the  system  the  calf  was 
reinoculated  fifty-two  days  after  the  first,  and  the  heifers  nine  days  after 
the  first,  with  the  effect  of  producing  a  milder  attack  on  the  heifers,  and 
a  severe  but  not  fatal  illness  in  the  calf. 

Again,  twenty-five  days  later,  they  were  inoculated  with  anthrax 
poison,  cultivated  in  grain  infusions,  which  makes  a  most  virulent  and 
fatal  preparation ;  but,  though  two  sickened,  in  none  did  a  fatal  result 
ensue. 

Dr.  Greenfield,  who  was  in  charge  of  the  Brown  Institution  in  1879, 
continued  these  experiments.    A  steer  was  inoculated  four  times  in 
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succession  witli  anthrax  i^oison  from  the  gninea-pip^  with  steadily- 
decreasing  results,  and  then  a  lifth  time  with  blood  from  an  uuthnix 
sheep;  but  he  survived  all,  and  did  w(»ll. 

A  six-months'  calf  was  inoculated  with  anthrax  tluids  thai  had  passed 
through  the  guinea-pig  and  been  afterward  cultivated  in  an  albuminous 
fluid  for  four  generations  of  the  poison,  and  nine  days  later,  with  blood 
direct  from  the  spleen  of  an  anthrax  guinea-pig ;  but  a  recovery  ensued 
in  both  cases.  An  old  emaciated  and  pregnant  cow  inoculated  with 
the  blood  of  an  anthrax  guinea-pig  died  on  the  fourth  day.  Age,  de- 
bility, and  preguanc^p  were  charged  with  the  result.  Filially,  a  shee]> 
was  inoculated  with  the  anthrax  poison  that  had  been  passed  through 
the  guinea-pig,  and  thereafter  cultivated  to  the  fourth  generation  in  an 
albuminous  fluid :  but  the  result  was  not  fatal.  It  should  be  added, 
that  the  anthrax  liquids  used  on  all  these  animals  were  tested  by  eon- 
temporary  inoculations  on  guinea-pigs  and  mice,  and  invariably  with 
fatal  effect. 

As  a  sequel  to  these,  it  should  be  noticed  that  Pasteur  claims  to  have 
mitigated  the  poison  of  chicken  cholera  and  the  bacteridian  disease  by 
cultivation  in  different  fluids ;  and  to  have  conveyed  it  back  to  the  fowl, 
not  only  without  producing  a  fatal  result,  but  with  the  effect  of  ren- 
dering the  system  of  the  fowl  unimi)ressible  by  the  same  poison  for  the 
future. 

The  close  analogy  between  these  two  diseases  and  the  swine  fever  in 
their  mode  of  causation  by  bacteria  suggests  very  strongly  a  common 
pathology  for  all ;  and  as  the  mode  of  reproduction  and  development  of 
the  different  bacteria  which  respectively  cause  the  three  plagues  is 
probably  the  same  or  closely  allied,  the  promise  is  held  out  that  the 
speciflc  swine  fever  may  be  anticipated  and  i)revented,  as  the  above 
experiments  imply  that  the  other  two  afiections  can  be. 

For  are  the  above-named  observers  alone  in  their  tentative  results. 
Wemich,  Bauman,  and  Neucki  find  it  highly  probable  that  bacteria  are 
destroyed  by  certain  products  of  the  putrefaction  to  which  thvy  them- 
selves have  given  rise;  so  that  the  continued  existence  or  propagation 
of  a  specific  bacterium  in  an  individual  system  is  reiulered  diflicult  or 
impossible  by  the  previous  generation  of  that  microphyte  in  the  same 
animal  body. 

But  at  this  point  still  another  question  arises.  In  view  of  the  mild 
effects  produced  by  inoculating  the  cultivated  virus  (Nos.  8  and  10, 
present  report),  may  the  poison  of  this  disease  not  be  mitigated  by  cul- 
tivating it  in  particular  solutions^  so  that  when  inoculated  on  the  pig 
it  will  come  short  of  destroying  life,  and  yet  prove  a  i)rotection  against 
the  ordinary  fatal  form  of  the  poison!  Klein's  cultivations  were  made 
in  the  aqueous  humor  of  the  rabbit,  and  though  he  has  not  stated  how 
violent  were  the  inoculated  cases,  yet  it  wouhl  not  be  suipnsing  if  they 
proved  fatal,  as  did  our  own  cases  of  inoculation  from  the  rabbit.  My 
inoculations  with  the  swine-plague  virus  preserved  in  bran  produced 
severe  symjitoms  and  a  fatal  result,  in  keeping  with  the  vindence 
of  anthrax  virus  which  had  been  preserved  in  a  similar  medium.  In 
my  other  cases,  inoculated  with  virulent  egg-albumen  (Xo.  8)  and  am- 
moniated  milk  (No,  10),  the  resulting  disease  was  moderate,  and  did 
not  threaten  fatal  result. 

AVhile,  therefore,  it  cannot  be  confidently  affirmed  that  we  can  at 
will  induce  a  mild  form  of  this  affection  which  shall  protect  the  system 
against  a  severe  one,  we  have  in  the  above  facts  a  sufllcient  warrant 
and  inducement  to  caiT>^  this  experimental  investigation  to  a  certain 
and  reliable  conclusion.    It  remains  for  the  experimental  pathologist  to 
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det€rmiiu3  the  exact  eouditioDs  uutler  wliicU  such  immunity  cau  be  ac- 
quired, it'  at  all,  and  how  Ion*;  the  protection  to  the  system  is  vouch- 
safed. From  present  appearances  it  seems  oversauguine  to  expect  ot 
our  legislators  any  sufficiently  vigorous  and  persevering  system  of  extin- 
guishing our  imported  and  indigenous  animal  plagues,  so  that  it  be- 
comes the  more  desirable  that  we  should  bend  our  energies  to  ascertain 
what  measures  will  rob  the  more  prevalent  ones  of  their  terrible  mor- 
tality, and  if  the  plague  germs  must  be  produced  and  preserved  in  our 
midst,  what  will  assure  us  that  only  the  mitigated  form  of  the  poison 
shall  be  laid  up,  and  not  the  deadly  one,  as  heretofore. 

JAMES  LAW. 
Ithaca,  N.  Y.,  Jime  10,  I88O. 


APPENDIX. 

Record  of  Dr.  Law's  Experiments. 

PoUnd  Cltinaptg,  infected  by  cohabitation,    (See  erperimeHt  Xo.  6,  Addendum  /.) 

Experiment  No.  1. 


Date. 


Hour. 


Temperatnre 
of  body. 


Bemarks. 


1879. 

Jan.   31 

Feb.     1 

2 

3 

4 

5 

8 

!) 

10 


10  a.m.. 
...do.... 
...do.... 
...do  .... 
...do... 
...do.... 
9a.m.. 
...do.... 
...do.... 
12   ...do.... 


..  do 

...do.... 

...do.... 


o  F. 

103 

102 

101.5 

102 

101.75 

100.5 

102.  a'* 

101.25 
102 
102 
101 
100 
99.75 


Looking  badly. 


Postmortem  examination,  February  17. — Sicin:  Deep  red  blotches  beneath  the  belly, 
m.Hido  the  fore  aud  hind  le;js,  under  the  jaws,  and  at  the  entrance  of  one  nostril. 

Digestive  organs:  Month  iiatnraL  Submaxillary  and  gnttoral  glands  congested  and 
pigmented. 

Stomach :  Contains  food  meal,  with  a  little  hay  and  an  excess  of  yellow  viscid  muciis. 

Small  intestines:  Contains  much  glairy,  yellow  mucus,  with  some  food  in  the  lower 
part  of  tha  ileum.  Ileo-ccFcal  valve  is  pit^ented  of  a  aeep  dirty  green  beneath  the 
mucous  membrane.    Rectum  has  two  small  circular  blood  extravasations. 

lAver :  Mottled  with  purple  spots.     Gall-bladder  full  of  dark  creen  viscid  bile. 

Spleen:  Enormously  enlarged  (eleven  inches  long  by  two  incues  wide  at  its  broad- 
est part).    Gorged  with  blood. 

Inguinal,  circumflex  ile<ic,  pelvic,  sublumbaf,  mesenteric,  and  omental  lymphatic  glandi 
pigmented. 

Kidneys :  Left,  natural  on  the  surface ;  cortical  substance  brownish  yellow ;  medul- 
lary substance  with  numcnms  purj)le  ecehymosis.  Right  has  patches  of  congestion  on 
the  surface  of  its  outer  bordor,  and  othonvise  bears  the  same  lesions  as  the  left. 

Lungs:  Have  congested  lobules  partially  collapsed. 

Heart :  Endocardium  mottled  of  different  shades,  from  purple  to  yellowish  brown. 
Above  the  tricuspid  valve  is  a  considerable  straw-colored  exudation. 

Subdorsal  lymphatic  glands :  Droply  congested  and  discolored.  Pre^ectoral  and  pre- 
scapular  glands  m  a  similar  condition,  and  surrounded  by  a  aemi-liquid  straw-colowvl 
exudation.  A  similar  exudation  is  finuul  around  the  guttural  glands  in  the  pericar- 
dium and  around  the  base  of  the  heart. 
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Experiment  No.  2. 
Long-wooUd  lanib.    (See  No,  11,  Addendum  7,  page  112.) 


Date. 

Hour. 

Tenij>eratur© 
of  body. 

Kemarks. 

1879. 

OF. 

Jan.  31 

10  a.  m.. 

104 

Scours,  passiog  much  mucus;  iliac  glands  enlarged. 

Feb.     1 

...do.... 

304 

2 

...do.-. 

104 

a 

...do.... 

io:i 

4 

...do.... 

104.8 

5 

...do.... 

104 

A  hypodennic  needle  brought  a  greenish  cheesy-looking  matter 
flrom  the  center  of  the  axillary  swelling. 

6 

...do.... 

102 

Increased  axillary  swelling. 

7 

...do.... 

103. 75 

8 

...do.... 

103.75 

10 

...do..-. 

103 

12 

...do.... 

103. 25 

14 

...do.... 

102.75 

15 

...do  .... 

103.75 

16 

...do.... 

104.25 

Killed  by  lleeding,  February  18,  1879. — PoeUmorten^  examination  immediately  after 
deatli. 

Digestive  organs :  Tongue  sound ;  etomach  sound. 

Small  intestines  and,  to  a  greater  extent,  the  cseenm  and  colon  studded  with  hard, 
spherical  nodules  containing  a  caseous  material^  and  some  of  them  communicating 
with  the  cavity  of  the  intestines  by  a  narrow  orilice.  Guttural  CBSophagean  and  wic«eM- 
teric  lymphatic  glands  gray  from  pigmentation. 

Liver:  Mottled  with  purple  and  yellowish  spots.  Bile  of  a  bright  green.  Hepatic 
lymphatic  glands  deeply  pigmented.    Spleen  natural. 

Kidneys :  Cortical  substance  slightly  purple  on  the  surface.  Medullary  substance 
of  a  pale  yellowish  white,  surrounded  by  a  purple  zone.  Peritoneum  contained  three 
hydatids. 

Lungs  have  a  number  of  lobnlets  of  a  dark-red  congested  appearance,  but  stiU 
firm  and  tough.  There  are  also  a  number  of  hard  nodules  of  a  dirty  grayish  color  on 
tlic  Kurface  of  the  organ.    No  parasites.    Bronchial  lymphatic  glands  pigmented. 

Heart:  l'urx)le  spots  q;i  the  endocardium  of  the  right  and  left  ventricle,  especially 
the  latter. 

EXPEIUMENT  No.  3. 

Merino  sheep.    (Continued  fnm page  112,  No*  10,  Addendum  L) 


Date. 

Hour. 

Temperature 
ofbody. 

Bemarki. 

1879. 

op. 

Jan.  31 

10  a.m.. 

103.8 

Feb.    1 

...do.... 

102.6 

2 

...do.... 

ioa75 

3 

...do.... 

102.75 

4 

...do.... 

100.5 

5 

...do.... 

ioa5 

6 

...do.... 

102 

8 

...do.... 

103 

9 

...do.... 

102.5 

10 

...do.... 

102.5 

*12 

...do.... 

102.75 

14 

...do.... 

103 

15 

...do.... 

102.5 

16 

...do.... 

102.75 

Merino  sheep:  Killed  by  bleeding,  February  18,  1879.— Poti-mortwn  examination 
immediately  after  death. 

Digestive  organs  presented  nothing  abnormal.  Mesenteric  lymphatic  glands  deeply 
pigmented. 

Inguinal  glands  deeply  pigmented,  especially  to  the  medullary  portion. 

XAver  has  purplish  and  reddish  mottling  on  the  surface. 

GalUhladder :  Partially  full  of  a  bright-gfeen  bile. 


Digiti 


zed  by  Google 


430 


REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE, 


Splrcn:  Normal. 

Jxidurtfs:  Yellowisli  brown  in  cortical  portion. 

Jihfht  Inufj:  In  ;rrrat  part  congeNtPil,  of  a  l»ri;jlit  rod  color. 

Highl  heart :  Has  nulocardinui  marked  with  iniTjde  spots. 

Left  heart :  Mottled  extensively  witb  spots  of  a  dark  purple. 

EXPKRIMENT  No.  4. 

White  male  pig. 


Date. 

Hour. 

leuiperuiure 
of  bo»ly. 

1879. 

OF 

Jan.     7 

9a.  m.. 

102 

« 

...do.... 

ino.5 

9 

...do.... 

101 

10 

...do.... 

100.75 

11 

...do.... 

102.75 

12 

...do.... 

104 

13 

...do.... 

102 

14 

...do.... 

103 

15 

...do.... 

104.75 

16 

...do.... 

103.3 

17 

...do.... 

102.75 

18 

...do.... 

IO'J.25 

19 

...do.... 

101.5 

20 

...do.... 

112 

21 

...do   ... 

102.  6 

22 

...do.... 

1U2 

22 

5  p.m.. 

102 

23 

9a.  m.. 

ioi.r> 

24 

...do.... 

100.5 

26 

...do 

101.75 

26 

...do.... 

ni».  75 

26 

4. 30  p.  m 

102 

27 

9a.  m.. 

101.  75 

28 

...do.... 

102 

29 

...do.... 

103 

80 

...do.... 

102 

31 

...do.... 

103.75 

Feb.     1 

...do.... 

104 

2 

...do.... 

103 

3 

...do.... 

102.  5 

4 

...do.... 

102 

5 

...do.... 

102.75 

6 

...do.... 

104.5 

8 

...do.... 

103 

9 

...do..-. 

102.25 

10 

...do...- 

102. 75 

12 

...do.... 

102.75 

14 

...do.... 

103. 25 

15 

...do.... 

103 

16 

...do.... 

103 

Komarks. 


Inoculated  with  mucus  from  anus  of  sheep. 


I  Inoculated  with  scab  from  ear  of  lamb. 

Tnpiinal  jrlands  enlarced. 

Inoculated  witb  aual  mucua  from  sheep  and  lamb. 


Enlarged  inguinal  ^'lands ;  purple  spots  on  belly. 

j  Oflrffy>d:  livid  spots  on  (eats. 

Livid  BiHits;  enIai.:L'd  ^I'lndH;  unctuous  aecretiuna  from  skin. 

Off  f(K'(i;   piiiL  paptika  at  hairiuots;  black  skin  exudation, 
I      ere  ting  in  scabs. 


White  male  pig :  Killed  by  bleeding,  February  17. — Post-mortem  examination  imme- 
diately after  deatb. 

/Hgestive  apparatus:  Mouth  healtby.      (ruttural  lymphatic  glanda  pigmented. 

Stomach:  Full  of  food;  mucous  membrane  sligblly  eougestwl. 

Small  intestine:  Sli^^btly  congested  at  isolaft'd  points, 

I/arge  intestine :  Hai^  i)atches  of  congestion  and  *nlarged  loilicles.  <he  lat  ter  espocially 
in  tbe  colon.  Rectum  biars  an  ulcer,  the  8f,'ab  of  wliieli  in  juarked  on  the  outer  coat 
of  the  bowel  by  a  liquid  exudation  and  a  eongestcd  lyniphatie  gland. 

Dnodinal  lymphatic  glands  xety  black ;  Mcsenitnc  lymphalh  fjlandn  pigmentiMl,  of 
varying  shades  of  gray.     licctal  lymphatic  glands  blood-red. 

Liver:  Mottled  with  purple  t»i)ot8.     Cull-bladder  full  of  dark-green  liquid  bile. 

SpUon:  Normal  in  wze,  but  wilhyell<»wiHh-whitei<lirauken  ])ortiou8alougtlie edges. 

Kidneys:  YeUowirtli-browu  on  tlu»  r<»rti«-;i]  pait,  bui  witb  \n  ttchial  spots  on  the  sur- 
face and  internally  on  tlie  inednlhiry  ]*oition. 

lAings:  Nonnal.  Kndovardinm  iiiottb'd  with  purple  spots.  Stibdornal  and  internal 
pectoral  glands  deeply  couo,..^n  ,i. 
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EXPBRIMISNT  No.   5. 

White  male  pig. 


Dat«.    1 

Hour. 

Tempeniture 
of  body. 

Remarka. 

1 

18m 

oy. 

Jan.   30 

10».m.. 

102 

31 

...do.... 

103.6 

Feb.     1  i 

...do.... 

102.5 

2! 

...do.... 

102.5 

3 

...do.... 

104 

5  1 

...do.... 

103.6 

iDoculnted  with  Mab  from  Mr  and  oyelldi*  of  sick  pi«  No.  4  (infoctcd 
fi-om  Bbe«p  and  lamb)  and  jdaced  iu  same  yen  with  it. 

«  ' 

...do.... 

104 

8  1 

...do.... 

103.5 

0 

...do.... 

102.25 

10 

...do.... 

103 

12 ; 

...do.... 

103 

14  1 

...do.... 

103 

1^ ; 

...do.... 

103 

16  1 

...do.... 

102.75 

W\\te  moZe  pig:  Killed  by  bleeding,  February  17 ,— Post-mortem  examination  at 
once. 

Skin:  Dark-red  blotch  inside  the  left  fore  leg  extending  from  near  the  oarpns  to  the 
sternum.  Bright-red  spots  over  the  anterior  part  of  the  sternum  and  inside  the  hocks, 
on  the  prepuce  and  lower  part  of  the  scrotum.    Ears  slightly  blue. 

JHgeaHve  organs :  Tongue,  tonsils,  and  larynx  sound.  Guttural  and  submaxillary 
lymphatic  glands  pigmented  of  a  grayish  color. 

Stomach:  Full  of  food,  great  curvature  has  its  mucous  membrane  congested. 

Duodenum :  Congested  of  a  deep  red.  Jejunum  aud  ileum  somewhat  less  so.  Simi- 
lar patches  of  congestion  on  the  ileo-cfpcal  valve. 

Anterior  mesenteric  glands  the  seat  of  dark-gray  pigmentation. 

Colon:  Congested  at  intervals  with  many  enlarged  follicles.  Rectum  presents  red 
discoloration  and  ulcers,  one  of  the  latter  containing  a  blood-ulot.  Kectal  aud  colic 
lymphatic  glands  pigmented,  some  red  with  congestion. 

Intestinal  pariisites :  Small  intestines  contain  thirty-eight  ascarides,  one  measuring 
thirteen  and  a  half  inches  in  length. 

JAver :  Has  purple  spots  and  patches,  especially  on  the  right  lobe.  Gall  bladder  is 
full  of  greenish  bile. 

fyleen:  About  natural.    One  spot  of  brownish-red  congestion. 
idneys :  Have  purple  spots  on  their  surface  extending  about  one  line  into  the  cor- 
tical substance. 

Heart:  Left  ventricle  has  large  peteohin  on  its  internal  surface,  also  on  the  edge  of 
the  mitral  valve.    Right  healthy. 

Lungs :  Posterior  bor<^er  of  the  hinder  lobe  of  the  right  lung  is  bluish  and  contains 
lung- worms. 
Mediastinal  lymphatic  glands :  Pigmented  and  congested.    Some  perfectly  black. 

Experiment  No.  6. 

Female  pig. 


Date.    ! 

1 

Honr. 

Temperatnre 
ofliody. 

Remarks. 

1879.     1 

or. 

Jan.   30 

10  a.m.. 

108.26 

31  i 

...do... 

104 

Feb.     1  1 

...do... 

104 

2 

.do... 

104 

3 

..do... 

104 

4 

..do.... 

103.  75 

5 

..do.... 

103.5 

Inoculated  with  dxy,  greenish,  cheesy  matter  from  axillatj  swell 
of  lamb 

G 

do    .. 

lor. 

H 

9  a.  ui 

10:. 

9 

..do... 

104.  7.-. 

10 

do  ... 

1U4.  5 

12 

-do  ... 

101  •_»:» 

14 

..do.... 

U-2  75 

15 

..do.... 

103 

16 

..do... 

103.75 
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Killed  l»y  bleeding  February  18. — PogUmoricm  examination  immediately  aftef  death. 

Skin :  Purple  blotch  on  the  left  flank  over  a  globular  caseous  mass.  Under  the  black, 
unctuous  cutaneous  exudation  red  flaques  appear  upon  the  ear,  also  a  slightly  bluish 
tiiiKe  upon  the  nose. 

DUjeslivc  organs :  Mouth  healthy.  GutturcU  lymphatic  glands  pigmented  and  enlarged. 
Stomach  moderately  tilled ;  contents  very  acid ;  considerable  reddish  and  brownish 
discoloration  of  the  mucous  membrane  along  the  great  curvature. 

Duodenum:  Congested  in  its  mucous  folds,  with  thickening  of  the  mucous  mem- 
brane. 

Jejunum  and  Ilium :  Have  patches  of  congestion  and  contain  eight  ascarides.  dBCum 
and  still  more  the  colon  have  enlarged  follicles.  Rectum  shows  congestion  and  one 
small  ulcer.    Ctecum  contains  thirteen  whipworms. 

Mesenteric  lymphatic  glands :  Congested  of  a  deep  red  or  black  and  sreatly  enlarged. 
Colic  lymphatic  glands  perfectly  black.  Sublumbar  and  inguinal  gumds  darkly  pig- 
mented. 

Liver :  Has  purple  patches  near  the  free  border ;  its  cut  surface  is  yellowish  brown. 

Gall  bladder :  Full  of  oi-ange-brown  bile.    Spleen  almost  normal. 

Kidneys :  Right  has  purple  spots  on  the  surface,  medullary  substance  and  papiilas. 
Cortical  substance  less  pale  than  usuaL 

Lungs :  Have  purple  spots  on  their  snrface.  Subdorsal  and  bronchial  glanda  pig- 
mented. 

Heart :  Right  side  has  a  large  loose  clot  and  purple  mottled  endocardium.  Lrft 
ventricle  holds  a  loose  clot  and  many  of  its  carunce  colnmnse  are  black  thronghont, 
as  if  thoy  were  but  clots  of  blood. 

Experiment  No.  7. 

Female  pig. 


Date. 

Hoar. 

Temperature 
ofbody. 

Bemarka. 

1879. 

OF. 

Jan.     7 

0a.m... 

103 

8 

...do.... 

103.5 

0 

...do.... 

103. 25 

10 

...do.... 

104 

11 

...do.... 

103.75 

12 

...do.... 

102 

13 

...d«.... 

102 

14 

...do.... 

10L75 

loocnlated  in  flank  with  congested  email  hiieetlne  of  rat  which 
died  two  da^s  after  iuocolaUon  from  sick  pig.    (S«e  page  101 

Addendum  I.) 

IS 

...do.... 

101 

16 

...do.... 

102.5 

17 

...do.... 

102.5 

18 

...do  — 

100.6 

19 

...do.... 

103.25 

Purple  spots  on  teats. 

20 

...do.... 

102 

Parple  spots  on  teats  and  belly  in  sixe  from  that  of  a  pin's  head 
and  upwards. 

21 

...do.... 

101.5 

• 

22 

...do.... 

102.25 

Enlarged  inguinal  glands. 

23 

...do.... 

102 

24 

..  do.... 

102.25 

Pink  spots  like  pina'  heads  mostly  around  roots  of  bristlct. 

25 

...do.... 

101 

26 

..do.... 

10L6 

In^inal  glands  materially  enlarged. 

27 

...do.... 

10L6 

Purple  on  teats. 

28 

...do.... 

103 

Injected  1  dram  saline  solution  with  bloody  mucos  from  rectum  of 
Bed  spots  like  pins'  heads  along  the  beUy. 

29 

...do.... 

102.8 

30 

...do .... 

102 

31 

...do.... 

102.5 

Feb.     1 

10  a.m.. 

101. 75 

2 

...do  .... 

102.75 

3 

...do.... 

]02 

4 

...do.... 

102.9 

6 

...do.... 

102.5 

Pnrpio  flaques  around  tbo  scats  of  inoculation ;  pink  papules  around 
the  bristles  inside  the  tliighs,  and  on  the  belly;  parple  spots  on 

one  ear. 

6 

...do.... 

101 

8 

...do.... 

102.25 

9 

...do.... 

101. 75 

10 

..  do.... 

102 

12 

..do  .... 

]n;{ 

14 

..  do.... 

102 

15 

...do.... 

102.75 

16 

...do.... 

103.5 

Female  pig  killed  by  bleeding  February  18. — Post-mortem  examination  Jast  after 
death. 
Skin:  Ineffaceable  red  ppots  one-third  of  a  line  in  diameter  on  the  belly,  teats,  in- 
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ner  sides  of  tlie  thi<;hs,  forearms^  and  cars.  Bristles  aro  very  erect  and  rough.  Skin 
covered  with  an  uuctuous  secretion. 

Digestive  organs :  Mouth,  norm ul.  Right  guttural  lymphatic  glauds  enlarged  and 
pigmented.    Left,  nonmil. 

iytonuich:  Contains  little  food;  sour;  raucous  membrane  on  the  great  curvature  dis- 
colored, red  and  dirty  brown.  Snuill  iutestiut\s  ^villi  jjatclif^s  of  congestion,  especially 
along  the  folds.     Large  intostiue  has  enlarged  follicles  aud  patches  of  congestion. 

Liver:  Bears  purple  patches.     Gall  bladder  full  of  orange-brown  bile. 

Spleen:  Nearly  normal.    Slightly  shnmken  and  puckered  at  its  thick  extremity. 

Mesenteric^  gastriCf  hepatic^  and  mesocolic  glands  :  Darldy  pigmented,  and  some  discol- 
ored of  a  deep  red. 

A'e<?wey«:  Nearly  normal. 

Lungs:  With  a  few  patches  mottled  of  a  deep  red. 

Heart:  Left  side,  nearly  normal;  right  side,  with  jmrple  spots  of  ccchymosis. 

Subdorsal  and  bronchial  Igmphatic  glands:  riginented  and  partially  reddened. 

Prepectoral  and  i)re8cax)ular  glands  deeply  i)igmented. 

Experiment  No.  8. 
Suffolk  pig. 


Date. 

Hour. 

Temperature 
of  body. 

Eomarks. 

1879. 

OF. 

Jan.     1 

9  a.m... 

101.5 

2 

...do.... 

103 

Injpoted  hypodcmiirally  |  dram  of  inornlated  albnmen,  4  th  poncr- 
ation.  in  hioculation  appamtus  from  blood  of  pig  (experiment  13) 
which  contained  raovinir  bacteria.    In  oinptyiiiji?  and  rechargliiK 

the  ajinaratus  the  liquids  wore  dra^vn  from  a  nowly-brokcn  .88 
thvougn  a  tube  previously  heated  to  redness. 

8 

...do .... 

101.5 

4 

...do.... 

102 

Pnrplo  spotn  on  rump  and  tail ;  papulca  and  llaques ;  purple  patches 
on  the  hocka. 

ft 

...do.... 

102.  ."S 

\f»*-   viJiv   axvvia^t 

e 

...do... 

102.  75 

7 

...do.... 

100 

8 

...do.... 

101 

9 

...do.... 

103 

10 

...do.... 

102 

Skin  hns  many  hard  and  broTrnish  black  scabs  covering  a  red 
ahghtly  depressed  snrfacew 

11 

...do.... 

102.5 

12 

...do.... 

102.5 

13 

...do.... 

101 

14 

...do.... 

102 

15 

...do.-.. 

101.75 

InoonlatM  with  coogestod  intestine  of  rat  which  had  been  frozen 
over  night. 

16 

...do.... 

103.25 

17 

...do.... 

101 

18 

..do.... 

102.5 

19 

...do.... 

101 

20 

...do.... 

101. 75 

21 

...do.... 

102 

22 

...do..-. 

101 

Has  not  eaten  its  food. 

23 

..do.... 

102 

24 

...do.... 

101 

Pink  spots  on  skin;  black  crusts;  dung  fetid. 

25 

...do.... 

101 

26 

...do.... 

102 

Purple  spots  on  rump  and  thighs. 

27 

...do.... 

103 

28 
29 

...do.... 
...do.... 

101 
103 

Injected  1  dram  saline  solution  with  rectal  bloody  mucus  from  Iamb 
Tail  has  red  spots;  is  soaked  with  urine  and  feces. 

80 

...do.... 

102 

31 

...do-... 

103 

Peb.    1 

...do-.-. 

100.5 

2 

...do.... 

100 

3 

...do.... 

100.5 

4 

...do.... 

102 

6 

...do.... 

102.5 

Purple  spots  on  cars. 

6 

...do  .... 

102.5 

8 

...do.... 

102.  75 

9 

...do.... 

103 

1. 

10 

...do.... 

103.5 

12 

...do.-.. 

103 

14 

...do.... 

102 

15 

...do  .... 

102. 75 

16 

...do.... 

103.25 

Suflolk  pig  killed  by  bleeding  February  18. 
Tongue^  especially  in  it«  posterior  portion,  furred  of  a  brown  color. 
SUnnach  atul  intestines :  Bore  little  evidence  of  chauge. 
Lymphatic  glands :  Pigmented. 

iircr;  Discolored  purple  patches,  and,  towards  the  margin,  yellowish  staining. 
Bile,  moderate  in  quantity,  orange  brown. 

^28  Aa 
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Spleen  :  Small— a  little  puckered  at  tho  edges. 

Kulncya :  Very  pale ;  lirni  aud  resistant,  as  if  tliey  had  undergone  fibrous  degenera- 
tiou. 

ExrEROIENT  No.  9. 

Eat  killed  February  18^  1870. — Fost-mortein  examination  imme'liatcly  after  deatb. 

(ruitural  glands:  31ottled  witb  red  aud  dark  lines.    Inguinal  glands  of  a  brownish 
red. 

liirjhf  lung  :  Firm  aud  gorged  with  blood.     Left  lung  nearly  natural.    Liver  deeply 
mottled  with  purple. 

J^plcen :  Excopsivcly  lar^e  and  gorged  with  blood. 

Kidueifs :  Cortical  Kub.stanee  of  a  very  dark  red  :  iu«  dr.llary  substance,  x>alo. 

iiubhimbar  lymjjhadc  ghnids:  Enlarged  and  pigmiutcdv 

Experiment  No.  10. 
White  male  pig. 


Date. 

Hour. 

1 

1879. 

reb.     3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IC 

17 

19 

9a.m... 
...do.... 

...do 

...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do'.... 

OF. 

103.  75 

103.  75 

103.5 

103.5 

102 

104 

104.25 

104 

ion.  75 

103.  25 
103.  25 
103 
102. 75 
102.5 
102.25 

Inocnlnt^d  to-dny  with  the coujicRtod  and  roddonefllympliaticglftnds 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Mar.    1 

2 

4 

6 

7 

8 

9 

10 

11 

...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do  V... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 

102.5 
102. 75 
102.  5 
lO'J.  75 

102.  75 
103 
103.25 

103.  50 
1U3. 75 
103.25 
102.75 
102.6 
102.25 
102.25 
102 
102.25 
102 
102.25 

and  c«»ii;^estod  lun^s  of  a  mi  (No.  y»  whuh  sbowcd  leutions  oorre- 
Bpondiiig to thosu of t lie rw iur ftv v\\    Tho infoctiug mattMirs were 
iusertedm  a  pouch  formed  under  the  trao  skin. 

Is  very  uneasy.    Molassca-lllte  cxadatlofi  on  ears  and  legs. 
Exudation  increased  and  extended  over  nearly  tiie  wlri>le  body. 

Exudation  drying  up. 
Shows  much  tmeasiness. 

Killed  by  bleeding  Marcb  11. — Poet-mxortem  exandnation  immediately  after  deatb. 

Skin :  Inside  botn  tbigbs  extending  down  to  tbe  bocks  are  discolored  spots  and 
patcbes,  not  eflfaceable  by  pressure.  The  molasses-like  exudation  on  theskin  is  nearly 
dry  on  the  body,  but  still  soft  and  unctuous  on  tbe  logs. 

Digestive  organs :  Tongue  healthy.  Guttural  lymphatic  glands  enlarged  and  pig- 
mented. 

Stomach:  Has  its  mucous  membrane  mottled  of  a  dark-pnridish  brown  on  its  great 
curvature. 

Duodennm:  Slightly  congested  in  its  upper  portion.  Remainder  of  ttie  small  intes- 
tines present  patches  of  slight  inflammation.     Ilio-cfecal  valve  normal. 

Large  intestines :  Present  small  globular  elevations  like  enlarged  solitary-  glands. 
These  are  especially  abundant  in  the  colon. 

The  duodenal  lymphatic  glands :  Of  a  deep  red,  almost  black.  Me«ent-eric  lymphatic 
glands  enlarged  and  deeply  pigmentexl.  Sublumbar  lymphatic  glands  and  the  in- 
guinal are  siujilarly  enlarged  and  pigmented. 

Spleen :  Normal,  except  that  it  is  veiy  tii-m  and  puckered  along  its  bonier. 

Liver:  Firm.  Patchen  of  purple  discoloration  are  sfcn,  e>ipecially  at  tlie  borders. 
Gall  bladder  full ;  bile  of  a  bright-yellowish  green. 

Kidneys :  Nearly  normal.    Cortical  substance  a  little  pale. 

Urinary  liladder :  Full.    Density  of  urine  1026. 
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JTeart :  Empty.    Endocardium  of  loft  ventricle  with  numcrons  dark  petechial  spots. 
Those  are  less  numerous  on  the  right  ventricle,  hut  of  a  deep  purjile  color. 
Lungs:  Pre.scnt  petechial  spots  on  the  pleuriB  and  bronchi. 
Parasites:  Five  luicaridcs  in  small  intestines ;  oue  luiirheadcd  worm  in  csecum. 

Experiment  No.  11. 

While  female  pig. 


Date. 

Hour. 

Tern  pern  tnre 
of  body. 

Hemarks. 

1879. 

OF. 

Feb.     3 

9a.m... 

103.75 

4 

...do.... 

103.75 

5 

...do.... 

103 

6 

...do.... 

102.5 

7 

...do.... 

103.5 

8 

...do,... 

103. 75 

9 

...do.... 

102. 75 

10 

..do.... 

103 

Has  been  in  rut  for  Mvenil  dajs. 

11 

...do.... 

103.75 

12 

...do  .... 

103 

13 

...do.... 

102.5 

14 

...do.... 

102.75 

15 

...do 

102.5 

16 

...do.... 

102.75 

17 

...do.... 

102.5 

18 

do 

10 

...do  .... 

Tnodilated  hypodermicflTly  ^th  a  solutton  of  niflk  sad  t>1eiiritio 

effunioii  of'siok  pi£  (both  boiled)  Kith  ammonia)  eultivated  is 
isolation  n])])ai  :itu8  to  tbe  third  goneratiun. 

20 

...do.... 

102.  25 

21 

...do.... 

102.25 

22 

...do.... 

102.  5 

23 

...do.... 

102. 75 

24 

...do.... 

102.  5 

25 

...do.... 

102.75 

28 

...do.... 

103 

27 

...do.... 

103.25 

A  little  exndation  on  the  ears.                                                           , 

28 

...do.... 

103.6 

;| 

IfAr.    1 

...do.... 

103.5 

Is  v«ry  uneasy.    Peevish  gnmt 

2 

...do.... 

103.25 

3 

...do.... 

4 

...do.... 

103."  25* 

5 

...do.... 

6 

...do.... 

103**'* 

% 

7 

...do.... 

103.5 

8 

...do.... 

103.5 

0 

...do.... 

103.25 

10 

...do.... 

103. 2.-) 

11 

...do.... 

103.25 

12 

...do..-. 

Killed  by  bleeding. 

Fost-mortem  examination  immediately  after  death. 

Skin :  A  few  purple  discolorations  on  the  inner  side  of  the  hoeks.  Tho  molasses- 
like  exudati<m  has  dried  xxp  into  a  hlack  incrustation. 

JHgesiive  organs :  Mouth  and  connections  normal. 

Guttural  IgmplMlic  glands:  Slightly  pigmented. 

Stomach :  Hiis  several  extensive  dark-reddish  patches  on  the  mucous  membrane  cov- 
ering the  great  curvature,  shading  off  with  bright  red  at  the  margins. 

Dnodenum :  Congested  alo.ng  the  mar^ns  of  the  folds  of  mucous  loembrane  with 


patches  of  bright-red  punotiforni  peteohire. 
Jcjvnumand  ileum:  Congested  aloi 


^  tlong  the  folds  of  mucous  membrane,  especially  in  the 

middle  part  of  i  ts  course.    >iear  the  ilio-ctecal  valve  are  bright-red  puuctilorm  petechia*. 

Duodenal  lymphatic  glands:  Of  a  dark-red  hue,  almost  black.  Anterior  mesenterUi 
glands  are  deeply  pigmented,  and  in  many  caaes  of  a  deep  wd. 

Large  intciiine:  Has  follicles  enlarged.  These  are  es})ecLally  nmnerous  in  the  colon. 
Tho  rectum  bears  patches  of  congestion  and  the  lymphatic  glands  adjacent  are  of  a 
deep  red. 

Spleen :  Small  and  firm,  ridged  or  puckered  at  its  free  border.    Not  gorged  with  blood. 

Liter:  Finn,  nearly  normnl.    Gall  bladder  filled  with  a  bright,  yellowish-green  bile. 

Kidnejfs :  Nearly  healthy.  Medullary  substance  a  little  more  highly  colored  than 
natural. 

Lungn:  Normal.  .  Contains  two  lung  worms. 

rvejicctoral  li/mphaiic  ghiiuh  :  Slightly  pigmoiited. 

Jiighl  inguinal  gfands:  Of  a  i\t*c])  rtnl."    Loft  Ihr  wat  of  gvnvish  pigmrntaliou. 

JItart:  Lcfc  ventricle  deeply  iliscolonul  intfiiially  b.v  iuciVaceable  tleop  purple  and 
crimson  stains.    Right  ventricle  normab    Kight  auricio  contains  a  large  clot. 

Intestinal  parasites :  One  ascaris  in  jejunum;  four  tricocephali  in  csccum« 
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CONTAGIOUS    PLEURO-PNEUMONIA    OR    LUNG- 
PLAGUE  OF  CA^rTLE. 

Prof.  James  Law,  V.  S.,  of  Cornell  University,  New  York,  has  issued 
a  valuable  work  of  about  one  hundred  pages,  entitled  "The  lung-plague 
of  cattle — contagious  pleuropneumonia.''  This  work  is  all  the  more  val- 
uable from  the  recent  experience  of  Dr.  Law  in  the  treatment  of  this 
disease,  for  it  wiU  be  remembered  by  many  of  the  readers  of  this  brief 
review  that  he  was  last  spring  appointed  by  the  governor  of  New  York 
to  act  as  chief  of  a  commission  of  veterinarians  to  assist  the  State  author- 
ities in  devising  and  carrying  out  such  measures  as  it  was  hoped  would 
result  in  the  complete  suppression  of  this  deadly  malady  among  the  cat- 
tle of  that  State.  He  states  many  facts  connected  mth  the  history  of 
the  disease  in  this  country  not  heretofore  generally  known,  and  also  cor- 
rects some  errors  and  misapprehensions  touching  the  disease  itself  which 
English  veterinarians  have  fallen  into.  He  says  that  the  name  of  the 
disease  (pleuro-pneumonia)  has  been  largely  misapprehended  by  the 
medical  mind,  ahd  that  there  is  no  proof  that  the  malady,  like  other 
imflammations  of  the  organs  within  the  chest,  is  caused  by  exposure, 
inclement  weather,  changes  of  climate  or  season,  imperfect  ventilation, 
&c.  Other  names  have  ^en,  at  difi'ei'ent  times,  employed;  for  instance, 
Peripneumonia^  Peripneumonia  pecorum  enzootica  or  epizootica^  Peripneu- 
monia exudativa  enzootica  or  conta^iosa^  PeHpneumonia  pecorum  ^izootica 
tpphosa,  Pleuro-pneumonia  interlobularis  exudativa^  Pneumonia  catarrhalis 
gastrica  asthenica,  Pleuritis  rheumatica-exudativa.  But  Dr.  Law  regards 
mil  of  these  terms  as  objectionable,  and  says  if  the  term  contagious  (con- 
tagiosa) be  added  to  any  of  these  definitions  it  only  removes  tlie  diffi- 
culty a  short  step,  "for  the  physician  still  concludes  that  the  afiection 
is  due  to  local  or  general  causes,  and  that  if  it  arises  in  one  animal  under 
such  circumstances  it  may  in  one  million,  subject  to  the  same  conditions; 
that  its  general  prevalence,  at  any  time  or  place,  may  be  altogether  due 
to  the  environment,  and  that  the  doctrine  of  contagion  is  cither  founded 
on  insufficient  data  or  true  only  in  a  restricted  sense  and  entirely  sub- 
sidiaiy  to  the  generally  acting  causes.  But  the*  malady,  as  known  to 
veterinarians  of  to-day,  is  always  and  only  the  result  of  contagion  or 
infection.''  Therefore,  a  name  better  adapted  to  set  forth  the  character 
of  the  disease  without  the  risk  of  misleading  should  be  chosen,  and  for 
this  reason  Dr.  Law  has  adopted  that  of  contagious  luitg-plague  ofcattle^ 
the  new  counterpart  of  the  Lungenseuclie^  by  which  it  has  long  been 
known  in  Germany.  He  regards  the  old  term,  pulmonary  murrain,  as 
equally  good.  The  German  Lungenseuohe  is  especially  apposite,  the  real 
meaning  being  lung  contagion,  which  conveys  the  idea  of  transmission 
by  contagion  only.  He  therefore  gives,  as  a  definition  of  the  malady,  a 
specific  contagious  disease  peculiar  to  cattle,  and  manifested  by  a  long 
period  of  incubation  (ten  days  to  three  months)  by  a  slow,  insidious 
onset,  by  a  low  type  of  fever,  and  by  the  occurrence  of  inflammation  in 
the  air  passages,  lungs,  and  their  coverings,  with  an  extensive  exuda- 
tion into  lungs  and  i)leune. 

After  reciting  the  histor^^  of  the  malady  in  the  Old  World,  in  which 
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the  statemi'iit  is  made  that  Great  Britain  alone  Las  lost  not  less  than 
$10,000,000  per  aiiiuim  by  the  ravages  of  tlic  disease  since  the  year  1842, 
the  folIowin;L(  brief  iiistory  of  its  invasion  and  continous  existence  in  this 
country  is  given: 

Into  Brooklyn,  Lon^  Island  (New  York),  it  was  introdnced  in  1843  in  the  system  of 
a  ship  cow,  purchased  by  Peter  Dunn  from  the  captain  of  an  English  vessel.  From 
Dunnes  herd  it  spread  to  others  adjacent  and  speedily  infected  the  whole  west  end  of 
the  island, -as  will  be  noticed  later  at  /jreater  length. 

Into  Massachusetts  the  jilague  was  introduced  on  the  23d  of  July,  1859,  in  the  bodies 
of  four  Dutch  cows,  imported  by  Winthroi>  W.  Chenery,  of  Belmont,  near  Boston. 
These  cows  were  procured  from  Purmerend  and  the  Beemster,  and  were  Kept  in  stables 
for  several  days  at  the  port  of  Rotterdam,  an  infected  city,  before  being  put  on  board 
the  vessel.  They  were  shipped  April  6,  passed  forty-seven  days  at  sea,  and  were  ill 
during  the  last  twenty  days,  one  of  the  number  having  been  unable  to  stand.  On 
landing,  two  were  able  to  walk  to  the  farm,  while  the  other  two  had  to  be  carried  in 
wagons.  The  worst  cow  was  killed  May  31,  and  the  second  died  June  2  j  the  third 
did  well  till  June  20,  when  she  was  severely  attacked  and  died  in  ten  days ;  the  fourth 
recovered.  On  August  20  another  cow,  imported  in  1852,  sickened  and  died  in  a  few 
days,  and  others  followed  in  rapid  succession.  In  the  first  week  of  September,  Mr. 
Clienery  isolated  his  herd,  and  declined  all  offers  to  purchase,  being  now  convinced 
that  he  was  dealing  with  the  bovine  lung-plague  of  Europe. 

Unfortunately,  on  June  23,  he  had  sold  three  calves  to  Curtis  Stoddard,  of  North 
Brookfieid,  Worcester  County,  one  of  which  was  noticed  to  be  sick  on  the  way  to 
Curtis'  farm.  Several  days  later  Leonard  Stoddard  (father  of  Cortis)  took  this  calf  to 
his  farm  to  cure  it,  and  kept  it  in  his  bam  with  forty  cattle  for  four  days,  when  he 
returned  it  to  his  son.  It  died  August  20.  Curtis  Stoddai'd  lost  no  more  until  No- 
vember 1',  when  he  sold  eleven  young  cattle  to  as  many  different  purchasers,  and 
wherever  these  went  the  disease  was  developed.  In  one  case  more  than  200  cattle 
were  infected  by  one  of  these  Stoddard  heifers.  Of  t4ie  nine  cattle  which  he  retained 
seven  were  killed  and  found  to  be  badly  diseased. 

An  ox  of  L.  Stoddard's  sickened  two  weeks  after  he  had  returned  the  diseased  calf 
to  his  son,  and  soon  died.  Two  weeks  later  a  second  was  taken  sick  and  died ;  then 
a  dozen  in  rapid  succession.  From  this  herd  were  ailected  those  of  the  following: 
Messrs.  Needham,  Woods,  Olmsted,  and  Huntingdon.  Olmsted  sold  a  yoke  of  oxen 
to  DoOi^e,  who  lent  them  to  assist  with  twenty-three  yoke  of  cattle  in  removing  a 
building  in  North  Brookfield.  These  belonged  to  eleven  different  herds,  all  of  which 
were  thereby  infected. 

This  will  suffice  to  show  how  the  disease  was  disseminated.    In  the  next  four  yearti 
it  was  found  in  herds  in  the  following  towns :  Milton,  Dorchester,  Quincy,  Lincoln, 
Ashbv,  Roxborough,  Lexington,  Waltham,  Hingham.East  Marshfield,  Sherbom,  Do- 
ver, Halliston,  Ashland,  Natick,  Northborough,  Chelmsford,  Dedham,  and  Nahant, 
and  on  Deer  Island. 

By  the  spring  of  1860  the  State  had  been  aroused  to  its  danger,  and  in  April  an  aet 
wa« passed  "to  provide  for  the  extirpation  of  the  disease  called  pleuro-pneumonia 
among  cattle,"  which  empowered  the  commissioners  to  kill  all  cattle  in  herds  where 
the  disease  was  known  or  suspected  to  exist.  With  various  intervals  this  and  succeed- 
ing commissions  were  kept  in  existence  for  six  years,  and  the  last  remnants  of  the  plague 
having  been  extinguished,  the  last  resigned  definitely  in  1866.  The  records  show 
that  1,164  cattle  were  slaughtered  by  ordera  of  the  commissioners,  in  addition  to  othera 
disxK)sed  of  by  the  selectmen  of  the  different  towns  in  1863,  when  the  commission  was 
temporarily  suspended.  The  money  disbursed  by  the  State  was  |67,511.07,  and  by 
the  infected  towns  $10,000,  making  a  grand  total  of  $77,511.07,  in  addition  to  all  losses 
by  deaths  from  the  plague,  depreciation,  &c.  Dr.  E.  F.  Thayer,  Newtown,  was  the 
professional  commissioner  who  brought  this  work  to  a  succe^isful  end. 

An  importation  into  New  Jersey  m  1847  is  recorded,  to  check  which  the  importer, 
Mr.  Richardson,  is  said  to  have  slaughtereil  his  whole  herd,  valued  at  $10,000,  for  the 
good  of  the  Stat«.  Unfortunately,  all  New  Jersey  men  were  not  so  public  spirited,  and 
subsequently  importations  from  New  York  and  mayhap  also  from  Eurojitj  have  since 
spread  this  pestilence  widely  over  the  State.  From  New  Jersey  it  spread  to  Pennsyl- 
vania and  Delaware,  and  thence  to  Maryland,  District  of  Columbia,  and  Virginia,  in 
all  of  wliich  it  still  prevails. 

Of  the  progi-ess  of  the  disease  southward  from  New  York  the  records  are  somewhat 
imperfect,  yet  suflicient  to  show  a  steady  advance.  ♦  Robert  Jennings  records  itB  exist- 
ence in  Camden  and  Gloucester  Coimties,  New  Jersey,  in  1859,  and  its  introduction  into 
Philadelphia  in  1660.  It  spread  to  "  The  Neck,"  in  the  southern  part  of  the  county, 
killing  from  30  to  50  per  cent,  of  infected  hords,  and  spread  in  1861  into  Delaware  and 
into  Burlington  County,  New  Jersey.    In  1868  Mr.  Martin  Qoldsborough  assured  Pro* 
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fesaor  Gam  go©  of  tho  oxtonsivo  prevalence  of  the  disease  in  Bflarylaud,  infection  liavin.f* 
been  introiiuoed  by  cattle  from  tho  Philadelphia  uiaiket.  Tho  profcwaor  personally 
traced  the  disease  in  New  Jersey,  Pennsylvania,  Maiyland,  DLstrict  of  Columbia,  and 
Virjrinia,  and  makes  the  foUowinj;  abscrtions: 

*'That  the  lung  plague  in  cattle  exists  on  Long  Island,  -where  it  has  prevailed  for 
many  years  j  that  it  is  not  uncommon  in  I^ew  Jersey;  has  at  various  limes  existed  in 
New"  York  State ;  continues  to  be  very  prevalent  in  several  counties  of  Pennsylvania, 
especially  in  Delaware  and  Bucks*;  haa  injured  the  farmers  of  Maryland,  the  dairy- 
men around  Washington,  D.  C,  and  ha?  penetrated  into  Virginia." 

He  adds  a  table  compiled  by  Mr.  G.  Reid,  Ingleaide  farm,  Washington,  D.  C,  show- 
ing that  in  an  average  of  471  cows,  kept  in  Washington  and  vicinity,  198  had  died  of 
lung  plagae  siuoe  itB  introduction ;  39  head  perished  in  1863  and  16  in  1869,  up  to  date 
of  report. 

More  recently  illustrations  of  the  existence  of  the  disease  in  these  States  have  been 
frequent,  and  among  comparatively  recent  cases  the  author  has  been  consulted  con- 
eeniing  a  high  class  Jersey  herd  near  Burlington,  N.  J.,  in  1877,  and  a  herd  of  im- 
ported Ayrshires  in  Sta.t,en  Island  later  in  the  same  year. 

In  1878,  tho  town  of  Clinton,  N.  J.,  was  invaded,  the  infection  coming:  through  a  cow 
that  had  strayed  for  some  days  in  New  York  City.  This  was  alleged  to  be  an  Ohio 
cow,  but  had  strayed  long  enough  in  New  York  to  have  contracted  the  aftection. 

After  showing  that  the  disease  is  a  pnrely  contagions  malady,  and 
cannot  arise  spanta/neomlpy  Dr.  Law  gives  the  following  brief  history  of 
the  introduction,  progress,  and  continual  presence  of  tSe  affection  since 
its  introduction  among  the  cattle  in  and  near  the  city  of  New  York. 

From  different  old  residents  (including  Wm.  Geddes,  of  Brooklyn,  and 
Hugh  T.  Meakim,  of  Flushing)  who  were  in  the  milk  business  in  Brook- 
lyn at  the  time  of  the  importation,  the  following  facts  have  been  obtained: 

Tlie  first  cow  was  introduced  from  England,  on  the  ship  Washinffton,  in  1843,  mnd  was 
pnrchasefl  by  Peter  Dnnn,  a  milkman,  who  kept  his  cows  in  a  stable  near  South  Ferry. 
This  cow  soon  sickened  and  died,  and  infected  the  rest  of  his  cows.  From  tliia  the 
disease  was  speedily  conveyed  into  the  great  distillery  stables  of  John  D.  Minton,  at  the 
fioot  of  Fourth  street,  and  into  the  Ski llman-street 'stables,  Brooklyn,  throufjh  wliieh 
my  informant,  Fletcher,  showed  the  Massachusetts  commission  in  18(52.  In  this  long 
period  of  nineteen  years,  the  plague  had  prevailed  nnintVrrnptedlyinthe  Skillman- 
street  stables,  and  the  commissioner  reiiorted  that  they  "found  some  sick  with  the 
%cute  disease,'' and  having  killed  and  examined  one  in  the  last  stages  of  the  affec- 
tion, stated  that  it  showed  a  typical  case  of  the  same  malady  which  existed  in  Massa- 
chusetts. 

As  dealers  found  it  profitable  to  purchase  cheap  cows  out  of  infected  herds,  and 
retail  them  at  a  round  price,  the  malady  was  soon  spread  over  Brooklyn  and  New  York 
City.  One  or  two  cases  will  enable  us  to  trace  one  unbroken  chain  of  infection  down 
to  the  present  time. 

In  1^9,  WUliam  Meakim,  of  Bushwiok,  Long  Island  (New  York),  kept  a  large  dairy, 
and  employed  a  man  with  a  yoke  of  oxen  in  drawing  grain  from  tho  New  York  and 
Brooklyn  distilleries.  A  milkman  on  the  way,  who  haS  lung  fever  in  his  herd,  per- 
suaded the  man  to  use  his  oxen  in  drawing  a  dead  cow  out  of  his  stable.  Soon  after 
the  oxen  sickened  and  died;  and  the  disease  extending  to  his  dairy  cows,  Mr.  Meakim 
lost  forty  head  in  the  short  space  of  three  months.  The  stables  having  thus  become 
infected,  Mr.  Meakim  continued  to  lose  from  six  Uy  ten  cows  yesyrlj'  for  the  succeeding 
twenty  years,  or  as  long  as  he  kept  in  the  milk  business.  This,  whicli  is  hut  one  in- 
stance out  of  a  hundred,  covers  fifteen  years  of  the  plague  in  the  Skillman  stables, 
and  brings  the  record  down  to  1869.  It  will  be  observed  that  this  was  tho  first  occur- 
rence of  any  such  'sickness  in  Mr.  Moakim's  herd ;  it  conmience<l,  not  among  the 
cows  cooimkI  up  in  hot  buildings  and  heavily  fed  on  swill,  but  in  the  oxen  that  were 
almost  constantly  in  the  open  air,  but  which  had  been  brought  in  contact  with  a  dead 
and  infected  cow;  the  infection  of  tho  cows  followed,  and  for  twenty  long  years  no 
fresh  cow  could  l>e  brought  into  these  stables  with  impunity. 

Dr.  Bothgate,  Fordhsm  avenue  and  Seventeenth  street.  New  York,  informed  us  that 
twenty  yeai-s  ago  (1}^'>9)  his  father  kept  a  herd  of  Jerseys,  which  contracted  the  dis- 
ease by  exposure  to  sick  animals,  and  that  all  efforts  to  get  rid  of  it  failed,  until  when, 
several  years  later,  the  bams  were  fiurned  down.  The  devouring  element  secured  what 
the  skill  oi  the  owner  had  failed  to  accomplish — a  thorough  ilisiuffection. 

For  some  time  so  prevalent  was  tho  disease  that  Dr.  Bothgat<^  did  not  dare  to  turn 
his  cattle  out  in  the  fields,  lest  they  should  be  infected  by  contact  with  cattle  over  the 
leuoe.   Since  the  period  of  the  infection  of  his  own  herd,  he  knows  that  the  pestilence 
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has  bcon  constantly  in  many  of  tho  dairies  around  bim.  Tin's  bridges  over  the  time 
from  the  Skillman-strott  and  Moakiiu  caries  down  to  tho  present  day. 

Twenty  years  ago  (l.-^oP)  Mr.  Bm.jamin  Albortsoii,  Qaccns,  Queens  Connty,  Long 
Island  (IvTcw  York),  pnrch.tM'd  four  eows  out  of  a  Iterkimer-Connty  hi'rd  which  had 
got  belated  and  had  been  kept  over  night  in  a  stable  inSLxth  sti-eet,  Kew  York,  whero 
tho  catUe  market  Uien  was.  These  eowa  sickened  with  lung  fever  and  infeetcd  his 
large  herd  of  lOO  head,  25  of  whieh  died  in  rapid  suoccssiou  and  1!)  more  slowly.  IIo 
was  left-  with  but  60  lu'ad  out  of  a  herd,  after  the  purchase  of  the  four,  of  104  ani- 
mals, and  honorably  declined  to  sell  tho  survivors  at  bigh  prices  to  his  unsnspeeting 
neighbors,  but  sold  a  nnnd)er  athp  If  price  to  a  Brooklyn  milkman,  who  already  had  tho 
disease  in  Ids  Ueitl  and  knew  all  the  circumstaneea. 

Twelve  viars  aj^o  (It^'.jT)  Lawn^nce  Ansert,  Broadway  and  Ridge  Street,  A<^tona, 
(New  York),  bougiit  of  a  dealer  two  cows,  which  soon  after  sickened  and  died,  and 
infected  the  remainder  of  his  herd  of  18.  Eight  of  them  died  of  the  disease,  and  ho 
fottened  and  killed  the  remaining  ten,  and  began  anew  with  fresh  premises  and  stock. 
He  has  lost  none  since. 

The  next  case,  like  the  last,  affords  a  most  instructive  contrast  to  the  first  two,  aa 
showing  how  the  disease  may  be  permanon  fly  eradicated  by  proper  seclusion.  In  1872, 
Frank  Devine,  of  Old  Farm-Houso  Hotel,  West  Chester,  purcnast^d  from  a  dealer  a  cow 
which  soon  sickeaetl  and  died.  The  disease  extended  to  the  rest  of  his  herd,  and  in 
seven  months  he  lost  thiity-six  cows.  He  appi'eciated  the  danger  of  contagion,  and 
began  again  with  new  stock,  keeping  them  rigidly  apart  from  the  infected  beast^s  and 
premises,  and  from  that  time  onward  avoided  all  dealers  and  bred  his  own  stock,  with 
the  happy  result  that  in  the  last  six  years  he  2iad  not  had  a  single  case  of  Inng  fever 
inliisheixL 

The  Tirolenoe  aud  iufectiaus  nature  of  the  disease  does  not  seem  to 
have  been  lessened  by  its  transplantation  to  this  country.  Many  in- 
stances are  given  which  show  coiwjlusively  that  it  is  equally  as  fetal  to- 
day in  those  localities  in  the  United  States  in  which  it  exists  as  it  iB  in 
its  home  in  the  far  east,  or  in  those  nations  of  Europe  which  it  has  in- 
vaded. Speaking  of  the  contagious  and  infectious  nature  of  the  malady, 
Dr.  Law  says : 


No  one  who  has  studied  tho  nlagne  in  Europe  can  truthfully  claim  that  it  is  less  in- 
factious  here  than  in  tlie  Old  World.  What  misleads  many  is,  that  during  the  cooler 
season  many  of  the  cases  assume  a  sub-acute  type,  and  others  subside  into  a  clironio 
form  with  a  mass  of  infecting  material  (dead  lung)  encysted  in  the  chest,  bat  unat« 
tended  by  aente  symptoms.  But  this  featnre  of  the  disease  renders  it  incomparably 
more  insidious  and  dangerous  than  in  countries  where  the  symptoms  are  so  much  more 
severe,  that  even  the  owners  are  roused  at  once  to  measures  of  prevention.  In  mod- 
erating the  violence  of  its  action,  the  disease  does  not  part  with  its  infecting  qualities, 
but  only  difl^ses  them  the  more  snbtilely  in  proportion  as  its  true  nature  is  Ual^e  to 
be  overlooked.  A  main  reason  why  unobser^^ant  people  fail  at  iirst  sight  to  see  that 
the  long  fever  is  contagious  is,  that  the  seeds  lie  so  lon^  dormant  in  the  system.  A 
beast  purchased  in  October  passes  a  bad  winter,  and  dies  in  February,  after  having 
infected  several  others.  She  has  had  a  long  period  of  incuhathnj  and  when  the  disease 
supervenes  actively,  she  has  passed  through  a  chronic  form  of  illness,  so  that  when 
others  sicken,  people  fail  to  connect  the  new  cases  with  the  infected  })urcha8e.  Then, 
again,  in  an  ordinarv  herd  of  10  or  20  head  the  deaths  do  not  follow  in  rapid  succes- 
sion, but  at  intervals  of  a  foi-tnight,  a  month,  or  even  more,  and  those  unacquainted 
with  the  nature  of  the  disease  suppose  that  it  cannot  be  infectious,  or  all  would  be 
prostrated  at  once. 

The  disease  may  be  communicated  by  immediate  contact,  through  the 
atmosphere  for  some  considerable  distance,  by  the  inhalation  of  pulmo- 
nary exudation  when  placed  in  the  nostrils,  from  impregnated  clothing 
of  attendants,  through  infected  buildings,  infected  manure,  infected 
pastures,  infected  fodder,  &c.  Healthy  cattle  have  been  contaminated 
after  being  lodged  in  stables  that  were  occupied  by  diseased  ones  three 
or  four  months  pre^iously.  Hay  spoiled  by  sick  cattle  has  induced  the 
disease  after  a  long  period,  and  pastures  grazed  upon  three  months  be- 
fore have  infecte<l  healthy  stock.  The  flesh  of  diseased  animals  has  also 
convoyed  the  malady  j  and  it  is  recorded  by  Fleming  that  the  contagion 
from  oftttle  buried  in  the  ground  infected  others  50  or  60  feet  distant 
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There  seems  to  be  miicli  dirt'ereuee  of  opinion  witli  regard  to  the  power 
of  the  virus  to  resist  ordinary  destructive  ioiluences.  Under  ordinary 
circumstances,  it  will  bo  preserved  longest  where  it  has  been  dried  up 
and  covered  from  the  free  access  of  the  air.  In  close  stables  and  build- 
ings having  rotten  wood- work,  or  deep  dust-filled  cracks  in  the  masonry, 
and  in  those  with  a  closed  space  beneath  a  wooden  floor,  it  clings  with 
the  greatest  tenacity.  Again,  in  buildings  which  contain  piles  of  lum- 
ber, litter,  hay,  fodder,  or  clothing,  the  vims  is  covered  up,  secreted, 
and  preserved  for  a  much  longer  i>eriod  than  if  left  quite  empty.  In 
such  cases  it  is  presexve<l  as  it  is  in  woolen  or  other  textile  fabrics  when 
carried  from  place  to  place  in  the  clothing  of  human  beings.  As  carried 
through  the  air  the  distance  at  which  the  virus  retains  its  infecting 
properties  varies  much  with  varying  conditions.  Dr.  Law  states  that 
he  has  seen  a  sick  herd  separated  from  a  healthy  one  by  not  more  than 
fifteen  yards  and  a  moderately  close  board  fence  of  7  feet  high,  and  in 
the  absence  of  all  intercommunication  of  attendants,  the  exposed  hei*d 
kepi  perfectly  sound  for  six  months  in  succession.  At  other  times  in- 
fection will  take  place  at  much  greater  distances  without  any  known 
means  of  conveyance  on  solid  objects.  Eoll  quotes  50  to  100  feet,  while 
others  claim  to  have  known  infection  transmitted  a  distance  of  from  200 
to  300  feet.  But  the  author  questions  whether,  in  such  cases,  the  vims 
had  not  been  dried  up  on  light  objects,  like  feathers,  paper,  straw,  or 
hay,  which  could  be  bonie  on  the  wind. 

Because  the  lesions  are  concentrated  in  the  lungs,  and  begin  with 
cloudiness  and  swelling  of  the  smaller  air  tubes  and  surrounding  con- 
nective tissues,  the  presumption  is  favored  that  the  virus  is  usually 
taken  in  with  the  air  breathed.  Its  progress  and  the  results  of  all  at- 
tempts at  inoculation  would  seem  to  confirm  this.  The  exudation  into 
the  interlobular  tissue,  the  congestion  of  the  lung  tissue  itself,  and  the 
implication  of  the  lung  covering,  are  regarded  as  secondary  phenomena, 
or,  in  other  words,  the  disease  begins  where  the  inspired  air  must  lodge 
the  germs.  The  inoculation  of  the  virulent  lung  products  on  distant 
parts  of  the  body  transfers  the  seat  of  the  disease  to  the  point  inocu- 
lated, and  in  such  cases  the  lesions  of  the  lungs  are  not  observed,  or  at 
least  are  not  greatly  marked. 

A  diseased  animal  is  more  likely  to  infect  a  healthy  one  at  that  period 
when  the  fever  runs  highest  and  the  lung  is  being  loaded  with  the  mor- 
bid exudation.  Proof  appears  to  bo  wanting  as  to  the  infecting  nature 
of  the  affection  during  the  incubation  stage,  but  it  must  not  be  inferred 
that  with  the  subsidence  of  the  fever  the  danger  is  removed.  It  is  a 
matter  of  frequent  observation  that  animals  which  have  passed  through 
the  fever,  and  are  again  thriving  well  and  giving  a  free  supply  of  milk, 
and  to  ordinaiy  observers  appear  in  perfect  health,  retain  the  power  of 
transmitting  the  disease  to  others.  This  may  continue  for  three,  six, 
nine,  twelve,  or,  according  to  some,  even  fifteen  months  after  all  signs  of 
acute  illness  have  disappeared. 

The  number  of  animals  infected  by  contact  or  exposure  to  the  conta- 
gion is  somewhat  irregular,  as  is  also  the  virulence  and  fataUty  of  the 
disease.  The  French  commission  of  1849  found  that  of  20  healthy  ani- 
mals exposed  to  infection  IG  contracted  the  disease,  10  of  them  severely. 
Dr.  Lindley  gives  examples  from  his  South  African  experience  in  which 
whole  herds  of  80,  VM),  and  even  of  several  hundred  died  without  excep- 
tion, showing  that  in  warm  climates  the  mortality  is  greatest.  Dr.  Law 
found  the  disease  much  more  virulent  and  latal  during  the  hot  sunmier 
months  in  New  York,  and  says  that  during  the  winter  season  it  is  far 
less  violent  in  its  manifestations,  and  a  great  number  of  animals  resist  it 
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Lung  plague  (pleuro-pneuiuouia)  confines  its  ravages  entirely  to  the 
bovine  genus,  and  no  race,  breed,  or  ago  is  exempt  from  its  attacks. 
Sex  gives  no  immunity ;  bulls  suffer  as  mucli  as  cows ;  and  oxen  and 
calves,  if  equally  exposed,  furnish  no  fewer  victims  than  bulls  and  cows. 

As  in  rinderi)est,  measles,  scarlatina,  and  the  different  fonns  of  van- 
ola,  an  animal  once  afflicted  with  lung  plague  is  usually  exempt  or  im- 
pervious to  a  second  attack.  Only  occasional  instances  are  given  where 
an  animal  has  suffered  from  a  second  attack.  The  losses  caused  by  the 
plague  ranges  all  the  way  from  2  to  63  per  cent,  of  all  the  animals  in 
the  country  or  locality  in  which  it  prevails,  the  losses  varying  according 
to  climate^  surroundings,  condition  of  stock,  &c. 

The  i)enod  of  latency,  that  is,  the  time  that  elapses  between  the  re- 
ceiving of  the  germs  into  the  system  and  the  manifestation  of  the  first 
symptoms  of  the  disease,  varies  greatly.  Veterinarians  differ  as  to  their 
experience  and  statements,  and  set  this  period  at  from  five  days  to  three 
months.  Dr.  Law  has  seen  ca«es  in  which  cattle  have  passed  three  or 
four  months  after  the  purchase  in  poor  health,  yet  without  cough  or  any 
other  diagnostic  symptom,  and  at  the  end  of  that  time  have  shown  all 
the  symptoms  of  the  lung  plague.  It  is  this  long  period  of  latency  that 
renders  the  disease  so  dangerous.  An  infected  animal  may  be  carried 
half  way  round  the  world  before  the  symptoms  of  the  malady  become 
sufficiently  violent  to  attract  attention,  and  yet  all  this  time  it  may  have 
been  scattering  the  seeds  of  the  disease  far  and  wide.  The  average 
period  in  inocSated  cases  is  nine  days,  though  it  may  appear  as  early 
as  the  fifth,  or  it  may  be  delayed  till  the  thirtieth  or  fortieth  day.  In 
the  experimental  transmission  of  the  disease  by  cohabitation,  under  the 
French  commission,  a  cough  (the  earliest  symptom)  appeared  from  the 
sixth  to  the  thirty-second  day,  and  sometimes  continued  for  months, 
though  no  a<;ute  disease  supervened.  Hot  climates  and  seasons  abridge 
the  period  of  latency,  as  the  disease  has  been  found  to  develop  more 
rapidly  in  summer  than  in  winter,  and  in  the  South  than  in  the  North. 
A  febrile  condition  of  the  system  also  favors  its  rapid  development.  Of 
the  symptoms  of  the  disease,  Dr.  Law  says : 

These  vary  in  different  conntries,  latitudes,  seasons,  altitudes,  races  of  animals,  and 
indiyiduals.  They  are,  caeteris  paribuSj  more  severe  in  hot  latitudes,  countries,  and 
seasons,  than  in  the  cold ;  in  the  higher  altitudes  they  are  milder  th^  on  the  plains ; 
in  certain  small  or  dwarfed  auimals,  with  a  spare  habit  of  body,  like  Brittanies,  they 
appear  to  be  less  violent  than  in  the  large,  phlegmatic,  hcavy-milkine,  or  obese  short- 
horn Ayrshires  and  Dutch.  A  newly-infected  race  of  cattle  m  a  newly-infected  coun- 
try suiter  much  more  severely  than  those  of  a  land  where  the  plague  has  prevailed 
for  ages;  and  finally  certain  individuals,  without  any  appreciable  cause,  have  the 
disease  in  a  much  more  violent  form  than  others  which  stand  by  them  in  precisely  the 
same  conditions. 

Sometimes  the  disease  shows  itself  abruptly  with  great  violence  and  without  any 
appreciable  premonitory  symptoms,  resembling  in  this  the  most  acute  type  of  ordinary 
broncho-pneumonia.  This,  nowever,  is  mostly  in  connection  with  some  actively 
exciting  cause,  such  as  exposure  to  inclement  weather,  parturition,  overstocking  with 
milk,  heat,  &c. 

Far  more  commonly  the  symptoms  come  on  most  insidiously,  and  for  a  time  are  the 
opposite  of  alarming.  For  some  days,  and  quite  ficqnontly  for  a  fortnight,  a  month 
or  more,  a  slight  cough  is  heard  at  rare  intervals.  It  may  be  heard  only  when  the 
animal  first  rises,  when  it  leaves  the-stable,  or  when  it  drinks  cold  water,  and  henco 
attracts  little  or  no  attention.  The  congh  is  usually  small,  weak,  short  aud  husky, 
but  somewhat  painful  an<l  attended  by  some  arching  of  the  back,  an  extension  of  the 
hea<l  npon  the  neck,  and  protmsiou  of  the  tongue.  This  may  continue  for  weeks 
without  any  noticeable  deviation  from  the  natural  temperature^  pulse,  or  breathing, 
and  without  any  impairment  of  appetite,  rumination,  or  coat.  The  lungs  are  as  reso- 
nant to  percussion  as  in  health,  and  auscultation  detects  slight  changes  only,  perliaps 
ftn  nnduly  loud  blowing  sonnd  behind  the  middle  of  the  shoulder,  or  more  commonly 
ftu  occasional  slight  mucus  rattle,  or  a  transient  wheeze.    In  some  cases  the  disease 
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never  advances  fui-tber,  and  its  true  nature  is  to  bo  recognized  only  by  tbe  fact  that 
it  slfcows  it6«U'  iu  au  iiiit^tcd  herd  or  on  infected  premUes,  and  that  tlic  victim  prove* 
daii;:jerously  iiitccl  in<*  to  LoaUhly  animals  in  uninfecie<l  localiucs.  It  may  tje  likened 
10  tboso  mild  cii.sij*  of  bcailuiina  wbich  are  represented  by  sore  tbroat  only,  or  to  tbe 
modilit'd  variola  known  as  cliicken-i^o?:. 

In  tbe  majority  of  ca^cs,  bowever,  tbo  diaeaee  advances  a  step  further.  Tbe  animal 
l>ecouKja  souiewlmt  dull,  more  slugglisb  than  natural,  does  not  keep  constantly  wilh 
tbe  herd,  but  may  bo  found  lying  alone;  breathes  more  quickly  (io  to  30  times  per 
minute  in  place  of  10  to  15; ;  retracts  tbo  margins  of  tbe  nostrils  more  than  formerly ; 
the  bair,  e8i>ecially  alouj;  the  neck,  sbouli^ers,  and  back,  stands  erect  and  dry ;  the 
muzzle  has  intervals  of  dxyness,  and  tlu>  lutUc  is  diminislieib  Tlio  eye  loses  sontewh^^i 
of  its  prominence  and  luster ;  tbe  eyelids  and  ear*  droop  slightly,  and  tbe  roots  of  the 
horns  and  ears  and  tbe  limbs  are  hot  or  altematively  hot  and  cold.  By  this  time  the 
temperature  is  usually  raised  IVom  10r><^  F.,  in  tbe  slightest  or  most  tardy  eases,  to  105^ 
and  upward  to  lOd^  in  tlie  more  acute  and  severe.  "Auscultation  and  percuBsiou  also 
now  reveal  decided  changes  in  the  lung  tissue. 

The  ear  applied  over  the  diseased  portions  detects  in  some  cases  a  diminution  of  tJie 
natural  soft-breathing  murmur,  or  it  may  be  a  fine  crepitation,  which  has  been  likened 
to  the  noise  produced  by  nibbing  a  tuft  of  hair  between  linger  and  thumb  close  to  the 
ear.  Where  this  exists  it  is  usually  only  at  the  margin  of  the  diseased  area,  while  in 
the  center  the  natural  soft  murmur  is  entirely  lost.  In  other  cases  a  loud  blowing 
Bound  is  heard  over  the  diseased  lung,  which,  though  itself  imi)ervious  to  air  and  pro- 
ducing no  respiratory^  murmur,  is  in  its  firm,  solid  condition  a  better  conductor  of 
sound  and  conveys  to  the  ear  the  noise  produced  in  the  larger  air-tubes. 

Percussion  is  effected  by  a  series  of  taps  of  varying  force  delivered  with  the  tips  of 
the  fingers  of  the  right  hand  on  the  back  of  the  middle  finger  of  the  left  firmly  pressed 
on  the  side  of  the  chest.  Over  all  parts  of  the  healthy  lung  this  draws  oata  dear 
resonance,  but  over  the  diseased  portions  the  sound  elicited  is  dull,  as  if  the  percus- 
sion were  made  over  the  solid  muscles  of  the  neck  or  thi^h.  All  gradations  are  met 
with  as  the  lung  is  more  or  loss  consolidated,  and  conclusions  are  to  be  drawn  aoeord- 

In  other  cases  we  hear  on  auscultation  the  loud,  harsh,  rasping  sonnd  of  bronchitia^ 
with  dry,  thickened,  and  rigid  membranes  of  the  air-tubes,  or  the  soft,  coars^  mncas 
rattle  of  the  same  disease  when  there  is  abundant  liquid  exudatiouj  and  the  bursting 
of  bubbles  in  the  air  passages.  In  others  there  is  a  low,  soft,  rubbing  sound,  nsnally 
in  jwks.  when  the  chest  is  being  filled  with  or  emptied  of  air.  This  is  the  f notion  be- 
tween tne  dry,  inflamed  membrane  covering  the  lungs  and  that  covering  the  side  of 
the  chest,  and  is  heard  at  an  early  stage  of  Tbe  disease,  but  neither  at  its  earliest  nor 
its  latest  stage.  Later  there  may  be  dullness  on  percussion  up  to  a  given  level  on  one 
or  both  sides  of  the  chest,  implying  accumulations  of  liquid  in  the  cavity,  or  there 
is  a  syperiicial  duUness  on  percussion,  and  mufiling  of  the  natural  breathing  sound 
with  a  very  slight,  sometimes  almost  inaudible,  creaking,  due  to  the  existence  of  false 
membranes  (soUdificd  exudations)  on  the  surface  of  the  lung  or  connecting  it  to  the 
inner  side  of  the  ribs.  This  is  often  mistaken  for  a  mucous  rattle  that  can  no  longer 
take  place  in  a  consolidated  lung  in  which  there  can  be  no  movement  of  air  nor  burst- 
ing of  bubbles  iti  breathing.  The  mucous  rattle  is  only  possible  with  considerable 
liquid  exudation  into  the  bronchial  tubes,  and  a  healthy,  dilatable  condition  of  the 
portion  of  the  lung  to  which  these  lead.  In  rare  cases  there  will  be  splashing  sounds 
in  the  chest,  or  when  the  patient  has  just  risen  to  his  feet  a  succession  of  clear  ringing 
sounds,  becoming  less  numerous  and  with  longer  intervals  until  they  die  away  al- 
together. These  are  due  to  the  falling  of  drops  of  liquid  from  sbreils  of  false  mem- 
brane in  the  upper  part  of  the  chest  through  an  accumulation  of  gas  into  a  collection 
of  liquid  below.  It  has  been  likened  to  the  noise  of  drops  falling  from  the  bung-hole 
int^  a  cask  half  filled  with  liquid.  Peculiar  sounds  are  soraetiiiies  beard,  as  wheezing, 
in  connection  with  the  supervention  of  emphysema,  and  others  which  it  is  needless  to 
mention  here. 

In  lean  patients  pressure  of  the  tips  of  the  fingers  in  the  intervals  between  the  ribs 
will  detect  less  movement  over  the  diseased  and  consolidated  lung  than  on  the  oi*- 
posite  side  of  tbe  chest  where  the  lung  is  still  sound. 

As  seen  in  America,  in  winter,  the  great  majority  of  cases  fail  to  show  the  violence 
described  in  books.  The  patients  fall  olf  rapidly  in  condition,  show  a  high  fever  for 
a  few  days,  lie  always  on  the  same  side  (the  diseased  one)  or  on  the  bi*east,  and  have 
a  great  portion  of  one  lung  consolidated  by  exudation  and  encysted  as  a  dead  mass, 
and  yet  the  muzzle  is  ran^y  devoid  of  moisture,  the  milk  is  never  entirely  suspended, 
and  may  be  yielded  in  only  a  slightly  lessenoil  amount  as  soon  as  the  first  few  days  of 
active  fever  have  passed. 

During  the  extreme  heats  of  summer,  on  tbe  other  hand,  the  plague  manifests  aU 
its  European  violence.  The  breathing  becomes  short,  ra])id,  and  labored,  and  each  ex- 
piration is  accompanied  by  a  deep  moan  or  grunt,  audible  at  some  distance  from  thfi 
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:inimal.  Tho  nostrils  and  even  tlio  corners  of  tho  month  arc  stronfjly  retracted.  The 
I)atienti  stands  most  of  its  time,  and  in  60ui«  cases  without  intermission,  its  fore  h^gs 
«et  apart,  it«  elbows  tnnicd  out,  and  tho  shoulder-blades  and  arm-bones  rapidly  los- 
ing their  coverin«^  of  liesh,  staudin*;^  out  from  tho  sides  of  the  eliest  so  that  tlieir  out- 
lines can  be  plainly  seen.  The  head  is  extended  on  tho  neck,  tho  eyes  prominent  and 
j^lassy,  the  muzzle  dry,  a  clear  or  frothy  licinid  distils  from  the  nose  and  mouth,  the 
back  i»  sliffhtly  raised,  and  this,  together  with  the  spaces  between  the  ribs  and  tho 
region  of  the  breast-boue,  are  very  sensitive  to  pinching ;  the  secretion  of  nulk  is  en- 
tiivJy  arrested,  the  skin  becomes  harsh,  tightly  adherent  to  the  parts  beneath,  and 
eovered  with  scurf,  and  the  arrest  of  digestion  is  shown  by  tho  entire  want  of  ap- 
petite and  mniiuation,  the  severe  or  fat-al  tympanies  (bloating),  and  later  by  a  profuse 
watery  diarrhea  in  whi(4h  the  food  is  passe<l  in  an  undigested  condition.  If  tho  in- 
fusion into  the  lungs  or  chest  is  very  extensive,  the  paUorof  the  mouth,  eyelids,  vulva, 
and  akin  betrays  the  weak,  bloodless  condition.  The  tongue  is  furred,  and  tlie  breath 
of  a  heavy,  feverish,  mawkish  odor,  but  rarely  fetid.  Abortion  is  a  common  result 
in  pregnant  cows. 

During  the  summer  the  disease  shows  its  greatest  violence,  and  it  is 
then  that  it«  mortality  is  not  only  high  but  eai*ly.  The  great  prostra- 
tion attendant  on  the  enormous  effusion  into  the  organs  of  the  chest, 
the  impairment  of  breathing,  and  the  imx^airment  or  suspension  of  the 
vital  functions  iu  general,  causes  death  in  a  very  few  days.  In  other 
cases  the  animals  die  early  from  distention  of  the  paunch  with  gas,  while 
in  still  others  the  profuse  scouring  helps  to  speedily  wear  out  the  vital 
powers.  In  certain  severe  cases  the  rapid  loss  of  flesh  is  surprising. 
Dr.  Law  says  that  iu  such  cases  a  loss  of  one-third  of  the  weight  iu  a 
single  week  is  by  no  means  uncommon,  and  even  one-half  may  be  parted 
with  in  the  same  length  of  time  in  extreme  cases.  In  fatal  cases  all 
symptoms  become  more  intense  for  scA^eral  weeks,  tho  ])ulsc  gradually 
becomes  small,  weak,  and  accelerated,  and  finally  imperceptible;  the 
breathing  becomes  rapid  and  difficult,  the  mucous  membiunes  of  the 
mouth,  eyes,  &c.,  become  pale  and  bloodless,  emaciation  goes  on  with 
active  strides,  and  •death  ensues  in  from  two  to  six  weeks.  Sometimes, 
in  cold  and  dry  weather,  a  portion  of  deacl  lung  may  remain  encysted 
in  the  chest,  submitting  to  slow  liquefeetion  and  removal,  and  such  ani- 
mals will  go  on  for  months  doing  badly,  at  last  to  sink  into  such  a  state 
of  debility  that  death  ensues  from  exhaustion  and  weakness.  In  still 
x»ther  cases  the  retention  of  such  diseased  masse«,  and  the  consequent 
debility,  determines  the  appearance  of  tuberculOvSis,  from  which  the  ani- 
mal dies.  Purulent  infection  and  rui)ture  of  abscesses  into  the  chest  are 
also  causes  of  death,  but  the  author  states  that  no  such  ciises  have  come 
under  his  observation. 

Dr.  Law  gives  the  following  description  of  the  postvwriem  appear- 
ances : 

If  the  disease  is  seen  in  its  earliest  sta<^cs,  the  clianges  are  altogether  confined  to  the 
ti;»9U0  of  the  Iniig.  From  the  examination  of  tho  liiu;,'s  of  several  hundred  diseased 
animals.  I  can  confidently  affirm  that  the  implicatioji  of  the  serous  covering  of  the 
lung  (pleura)  is  a  secondary  result.  In  all  the  most  recent  cases  we  find  the  lung  sub- 
stauce  involved  and  the  pleura  sound,  while  in  no'one  instance  has  the  pleura  been 
found  diseased  to  tho  exclusion  of  the  lung  tissue,  or  without  an  amount  and  charac- 
ter of  lung  disease  which  implied  i)riority  of  occurrence  for  that.  Yet,  iu  all  violent 
attacks  tho  disease  will  have  proceeded  far  enough  to  secure  implication  of  the  pleura 
as  well,  and  hence  we  may  describe  the  changes  iu  the  order  iu  which  they  are  usually 
seen  v»'hen  the  chest  is  opened.  The  cavity  of  tho  chest  usually  contains  a  quantity 
of  liquid  varying  from  one  or  two  pints  to  several  gallons,  sometimes  yellowish,  clear, 
and  transparent,  at  others  slightly  gieenish,  browiiish-white,  aud  opaque,  or  even  ex- 
ei'i>tionally  slightly  colored  with  blood.  This  eftnsion  contains  cell-forms  aud  grau- 
uU  8,  and  gelatinizes  more  or  less  perfectly  when  expose<l  to  the  air. 

On  tho  surface  of  the  diseased  lung,  and,  to  a  loss  extent,  on  the  inner  side  of  the 
ribs,  is  a  fibrinous  deposit  (false  membrane),  varying  from  the  merest  rough  pellicle 
to  a  mass  of  half  an  inch  iu  tbickness,  and,  in  the  worst  cases,  finnly  binding  tho  en- 
tiro  lung  to  tho  inside  of  the  chest  and  to  the  diaphiam.  These  false  membranes  ar« 
usually  of  an  opaque  white,  though  sometimes  tinged  with  yellow,  and,  iu  the  deeper 
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layers,  oven  blood-stained,  eHjieciHlly  over  jin  infiircted  luni;.     A  noticeable  featnre  of 
theHo  false  nu^nibraneK,  and  one  that  .serves  to  dibtiuguish  tbein  from  tht>»e  of  ordinary 

})lenriHy,  is  that  they  arc  connnonly  limited  to  the  surface  of  the  diseaHe^l  portion  of 
nng,  or,  if  more  extensive,  that  ]>ortion  wliich  covers  sound  luufr-tissue  is  macb  more 
recent,  and  bas  probably  been  determined  by  infection  from  the  liquid  thrown  out 
into  the  chest. 

In  the  lung  Itself  the  most  varied  conditions  are  seen  in  different  cases  and  at  diffeir- 
ent  stages  of  the  disease.  The  diseased  lung  is  solid,  firm,  and  resistant,  seems  to  be 
greatly  enlarged,  because  it  fails  to  collapse  like  the  healthy  portion  when  the  chest 
IS  opened ;  is  greatly  increased  in  weight,  and  sinks  in  water.  When  cut  across  it  shows 
a  peculiar  linear  marking  (marbling)  due  to  excessive  exudation  into  the  loose  and 
abundant  connective  tissue  which  separates  the  different  lobules  of  the  ox's  lung  from 
each  other.  This  exudation  is  either  clear,  and  therefore  dark,  as  seen  by  reflected 
light,  or  it  is  of  a  yellowish -white,  and  when  filled  with  it  the  interlobular  tissue  ap- 
pears as  a  network,  the  meshes  of  which  vary  from  a  line  1o  an  inch  across,  and  hold 
in  its  interspaces  the  pinkish-gray,  brownish-red,  or  black  lung  tissue. 

When  only  recently  attacked,  the  lung  may  present  two  essentially  different  appear^ 
anoes. 

1.  Most  frequently  the  changes  are  most  marked  in  the  interlobular  connective  tis- 
sue, which  is  the  seat  of  an  abundant  infiltration  of  clear  liquid,  a  sort  of  dropsy, 
while  the  lung-tissue,  surrounded  by  this,  retains  its  normal  pinkish-gray  color,  and 
is  often  even  paler,  and  contains  less  blood  than  in  health.  It  has,  in  short,  become 
compressed  by  the  surrounding  exudation,  and  air  and  blood  have  been  alike  in  ^reat 
part  expressed  from  its  substance.  (See  Plate  I.)  This  extreme  change  in  the  tissue 
surrounding  the  lobules  and  the  comparatively  healthy  appearance  of  the  lobules 
themselves,  have  led  many  observers  to  the  conclusion  that  the  disease  commenced  in 
the  connective  tissue  beneath  the  pleura  and  extended  to  the  proper  tissue  of  the  lung. 
Tfciere  is,  however,  as  pointed  out  by  Professor  Yeo,  a  coexistent  disease  of  the  smaller 
air-tubes  corresx>onding  to  the  lobules  that  are  circumscribed  by  this  infiltration,  and 
there  is  every  reason  to  believe  that  the  infiltration  in  question  is  the  result  of  ante- 
cedent changes  in  the  air-tubes. 

2.  Less  frequently  we  find  the  lobules  of  the  lung-tissue  presenting  the  first  indica- 
tions of  change.  The  lobules  aftected  are  of  a  deep  red,  and  more  or  less  shining,  yet 
tough  and  elastic.  They  do  not  crepitate  on  pressure,  yet  they  are  not  depressed  be- 
neath the  level  of  the  adjacent  healthy  lung-iissue  as  they  would  be  if  collapsed.  The 
interlobular  connective  tissue,  devoid  of  all  unhealthy  exudation,  has  no  more  than 
its  natural  thickness,  and  reflects  a  bluish  tint  by  reason  of  tKe  subjacent  dark  sub- 
stance of  the  lung.  Here  the  lung-tissue  itself  is  manifestly  the  seat  of  the  earliest 
change— congestion — and  the  interlobular  exudation  has  not  yet  supervened.  Speci- 
mens of  this  kind  may  be  rare,  but  a  number  have  come  under  the  writer's  observa- 
tion, and  in  lungs,  too,  that  presented  at  other  points  of  their  substance  the  excessive 
interlobular  exudation. 

Both  of  these  forms  show  a  tendency  to  confine  themselves  to  particular  lobules  and 
groups  of  lobules  of  the  lung.  They  correspond,  in  short,  to  the  distribution  of  par- 
ticular aii;-tube6  and  blood  vessels,  as  will  be  explained  further  on.  The  fact,  how- 
ever, is  noteworthy  as  characteristic  of  the  disease,  that  it  attacks  entire  lohules,  and 
the  limits  of  the  diseased  lung-tissue  are  usually  sharply  marked  by  the  line  of  con- 
nective tissue  between  two  lobules,  so  that  one  lobule  will  be  found  consolidated 
throughout,  and  the  next  in  a  perfectly  natural  condition. 

The  two  forms  just  described  differ  also  in  cohesion  and  power  of  resistance.  The 
lung  saturated  with  the  liquid  exudation  has  its  intimate  elements  torn  apart,  and  is 
more  friable,  giving  way  readily  under  pressure,  while  that  in  which  there  is  red  con- 
gestion but  no  extensive  exudation  retains  its  natural  elasticity,  toughness,  and  power 
of  resistance. 

Another  condition  of  the  diseased  lung-tissue,  more  advanced  than  either  of  those 
just  described,  is  the  granular  consolidation  or  hepatization.  In  this  condition  the 
affected  regions  of  lung  are  as  much  enlarged  as  in  the  dropsical  condition,  but  they 
are  firmer  and  more  friable,  and  on  their  cut  surface  present  the  appearance  of  little 
round  granules.  These  granules  are  not  peculiar  to  the  lung-tissue  proper,  though 
most  marked  on  this;  they  charactrc^rize  the  interlobular  connective  tissue  as  well. 
Thoy  consist  mainly  of  lymphatic  cell  growths,  filling  up  the  air-cells,  the  smaller 
air-tubes,  the  lympifi  spaces,  and  the  meshes  of  the  connective  tissue.  The  color  of 
these  portions  varies  from  a  bright  reddish-brown  to  a  deep  red,  according  to  the  com- 
pression to  which  the  lung-tissue  has  been  subjected  by  the  exudation  in  the  early 
stages.     (Seep!  at  el.) 

Another  form  of  lung  consolidation  is  of  a  very  dark  red  or  black,  and  always  im- 
plies the  death  of  the  portion  affected.  The  dark  aspect  of  the  diseaseil  lobules  forms 
a  strong  contrast  with  the  yellowish-white  interlobular  tit>sue,  excepting  in  cases 
where  tnat  also  becomes  blood-stained,  when  the  whole  presents  a  uniibrm  dark  t 
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This  form  has  the  granular  appearance  of  that  last  described,  and  on  microscopic  eic- 
amination  it«  minute  blood-vessels  are  found  distended  to  their  utmost  capacity  with 
accumulated  blood  ^lobulc8.  This  black  consolidation  is  always  sharply  limited  by 
the  borders  of  certain  lobules  or  groups  of  lobules  which  are  connected  with  a  partic- 
ular air-tubo  and  its  accompanying  blood-vessels,  and  the  artery  leading  to  such 
lobules  is  as  constantly  blocked  by  a  firm  clot  of  blood.  The  mode  of  causation  is 
this:  the  artery,  being  in  the  center  of  a  diseased  mass,  becomes  itself  inflamed.  As 
soon  as  the  inflammation  reaches  its  inner  coat,  the  contained  blootl  coagulates ;  the 
vein  is  usually  blocked  in  the  same  way.  The  blood  formerly  supplied  by  the  artery 
to  certain  lobules  is  now  aiTested;  that  in  the  capillary  vessels  of  these  lobules  stag- 
nates ;  nutrition  of  the  walls  of  the  capillaries  criises,  and  these,  losing  their  natural 
powers  of  selection,  allow  the  liquid  parts  to  pass  freely  out  of  the  vessels,  leaving 
the  globules  only  in  their  interior.  More  blood  continues  to  cuter  them  slowly  from 
adjacent  capillaries  suj^ilied  from  other  sources,  and  as  this  is  filtenul  in  the  same  way 
by  the  walls  of  the  vessels,  these  soon  come  to  be  filled  to  repletion  by  the  globules 
only;  and  henco  the  intensely  dark  color  assumed.  The  color  is  often  heightened  by 
the  escape  of  blood  from  the  now  friable  vessels  into  the  surrounding  tissue,  and  it  is 
by  this  means  that  the  interlobular  tissue  is  usually  stained.     (See  Plate  I.) 

This  black  hepatization,  or,  as  it  is  technically  called,  infarcHonj  is  an  almost  con- 
stant occurrence  in  the  disease  as  seen  in  New  York,  and  the  death  and  encysting  of 
large  portions  of  lung  is  therefore  the  rule.  If  too  extensive,  of  course,  the  patient 
perishes,  but  not  unfrequently  a  mass  of  lung  measuring  four  or  six  inches  by  twelve 
IS  thus  separated  without  killing  the  animal. 

If  at  a  later  stage  we  open  an  animal  which  has  passed  throufch  the  above  condi- 
tion, the  following  may  be  met  with :  A  hard  resistant  mass  is  felt  at  some  portion  of 
the  lung,  usually  the  lower  and  back  portion,  and  on  laying  it  open  it  is  found  to  con- 
sist of  dead  lung-tissue  in  which  the  hepatized  lobules  and  interlobular  tissues,  the 
air-tubes,  and  btood-vossels  are  still  clear  and  distinct,  but  the  whole  is  separated  from 
the  still  living  lung  by  a  layer  of  white  pus-like  liquid,  outride  which  is  a  dense, 
fibrous  sao  or  envelope,  formed  by  the  development  of  the  surrounding  interlobular 
exudation.  From  the  inner  surface  of  this  dense  cyst,  the  firm,  thick  bronchial  tubes 
and  attending  vascular  systems  project  in  a  branching  manner  like  dirty  white  stalac- 
tites, and  these,  with  the  interlobular  tissue  thickened  by  its  now  firmly  organized 
exudation,  msiy  form  bands  extending  from  side  to  side  of  the  cavity. 

At  a  still  more  advanced  stage  the  dead  and  encysted  lung-tLssuo  is  found  to  have 
been  entirely  softened,  and  the  sac  contains  but  a  mass  of  white  li(iuid  debtiSj  or,  stiU 
later,  a  caseous  mass  of  its  dried,  solid  matters,  upon  which  the  fibrous  covering  has 
steadily  contracted,  so  as  to  inclose  but  a  mere  fraction  of  its  original  area.  In  nun- 
drecls  of  post  mortenia  we  have  only  once  seen  the  dead  and  encysted  lung  the  seat  of 
putrid  decomposition,  and  never  found  the  cavity  opening  into  a  previous  air-tube. 

There  remains  to  be  noticed  the  condition  of  the  air-tiibes  and  accompanying  ves- 
sels in  the  diseased  lungs.  In  all  cases  where  we  see  the  starting  point  of  the  disease 
wo  find  in  the  small  tubes  leading  to  the  aficctcd  lobulc«  a  loss  of  the  natural  brill- 
iancy of  the  raucous  membrane,  which  has  become  clouded  and  opaque,  and  the  tissue 
beneath  it  infiltrated  and  thickened.  In  more  advanced  cases,  and  above  all  in  those 
showing  the  dropsical  condition  of  the  interlobular  tissue,  we  find  a  similar  infiltra- 
tion into  the  connective  tissue  around  the  air-tubes  and  their  accompanying  vessels, 
and  in  the  hepatized  lung  this  is  always  seen  as  a  thick,  firm,  resistant,  white  material, 
having  the  compressed  and  contracted  and  often  plugged  air-tubes  and  vessels  in  the 
center.  (See  Plate  I. )  These  thic kened  masses  have  already  been  referred  to  as  stand- 
ing  out  in  stalactite  form  from  the  inner  wall  of  the  sac  in  which  the  dead  (necrosed) 
lung  is  undergoing  solution. 

As  to  the  nature  of  the  pla^e,  Dr.  Law  states  that  there  can  be  no 
doubt  but  it  is  determined  by  an  infecting  material  conveyed  in  some 
manner  from  one  beast  to  another.  The  intimate  nature  of  this  material 
has  never  been  determined.  No  special  anatomical  element,  no  specific 
organism  of  animal  or  vegeta,ble  origin,  has  been  detected  as  constant 
in  the  diseased  organ  and  peculiar  to  it,  yet  the  presence  of  a  specific 
contagium  has  been  fully  demonstrated  in  all  the  experience  of  the  dis- 
ease by  the  author  and  others.  This  infecting  material,  as  shown  by 
the  records  of  inoculation,  rarely  affects  the  lungs  when  first  lodged  on 
a  raw  surface  of  some  other  part  of  the  body,  diliering  in  this  essentially 
from  most  other  specific  disease  poisons,  which  have  a  definite  seat  of 
election  in  which  their  morbid  processes  are  invariably  established,  no 
matter  by  what  channel  they  may  have  been  communicated.    Since  this 
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contaginm  does  not  usually  affect  the  lnn<:(8  when  introduced  by  some 
othvT  chiuniol,  it  ibllovrs  of  necessity  that  when  it  does  attaek  the  lun<?s 
it  hiust  have  l)een  iatrodiieed  directly  into  them.  If  inhaled  hi  the  air 
brciitlied,  it  wiii  fall  upon  one  of  two  points — the  air-tubes  or  the  air- 
eeils — and  there  be*^nn  its  baleful  and  destructivo  course.  This  is  ex- 
actly in  accordance  with  the  early  lesions  of  the  disease  as  found  by  Dr. 
Law  in  his  poatmortcm  examinations. 

In  treating  of  i)reventive  mcasiu-es,  Dr.  Law  quotes  an  article  pre- 
pared by  him  and  published  in  the  National  Live-Stock  Journal  fbr 
March,  1878.  This  valuable  paper  was  afterwards  transferred  to  the 
pages  of  special  report  Xo.  12  of  this  department,  issued  in  September 
last.  Following  this  is  a  brief  summary  of  the  work  of  the  New  York 
comnussion  in  its  efforts  to  stamp  out  the  disease  in  that  State ;  but  as 
tiie  department  has  later  advices  fi'om  the  author  in  regard  to  the  work 
actually  accomplished  by  this  commission,  extracts  from  Dr.  Law's  letter 
are  given  in  preference  to  quotations  from  this  monogiaph  work.  The 
letter  bears  date  of  New  York  City,  December  9, 1679,  and  contains, 
among  other  things,  the  following: 

To  place  our  work  in  a  "nutsliell,"  I  would  say  that  in  the  i^ast  ten  months  the  in- 
spectors in  Kew  York  have  cxamiuciil  40,000  liead  of  cattle,  many  of  them  several 
times;  that  we  have  slaughtered  and  indemnified  tlio  owuera  for  500  head  of  diseased 
cattle,  and  that  we  have  all  but  extcrminatod  the  pla<(ue  fi*oni  seven  of  the  counties 
in  which  we  found  it.  At  present  the  main  center  ot  the  i)lague  is  in  Kings  Couuty 
and  the  adjacent  border  of  Queens  County. 

In  all  country  districts,  where  the  cattle  are  kept  on  inclosed  farms,  and  where  the 
people  heartily  co-operated,  the  work  has  been  easy  and  in  every  ease  sjiee^lily 
crowned,  with  success.  In  the  cities  and  suburbs,  on  the  other  hand,  wliere  cattle  had 
been  accustomed  to  jnjrazo  on  oi)en  lots,  where  intcrelian.';e  brtweou  dilTerent  herds 
was  freriuont,  and  where  the  faeilitTes  An-  secret  slau^^httT  I'iivored  the  covering  up  of 
the  disease,  the  greatest  difiiculties  had  to  bo  overeonio.  In  Xew  York  City  we  se- 
cured the  hearty  co-operation  of  the  police,  and  eflVetually  arrested  all  movement 
between  city  stables,  allowed  only  sound  animals  from  healtliy  counties  to  enter 
these  stables,  and  none  to  leave  save  to  immediate  slaughter,  and,  finally,  ^jromptly 
slaughtered  ail  acute  and  chronic  cases  of  the  disease  and  saw  to  the  disinlection  of 
the  premises,  and  the  most  f^atifyinj;  success  crowned  our  eflbrts. 

In  Brooklyn,  on  the  other  hand,  where  our  work  was  systematically  opposed,  where 
the  aldermen  defied  the  State  law  by  passing  an  ordinance  authoriiiing  tlie  pasturage 
of  cattle  on  open  commons  and  unfeuced  lots,  and  some  of  them  signed  special  per- 
mits for  the  movement  of  cattle  in  defiance  of  General  Patrick^s  authority,  and  where 
macistratts  dismissed  offenders  Mho  were  brought  brfore  them  and  reprimanded  the 
pohcemen  who  had  made  the  arrests,  wo  soon  lost  tlie  assistance  of  the  police,  which 
was  at  first  all  we  could  wish,  and  we  naturally  failed  to  meet  with  the  splendid  tuc- 
cess  seen  in  New  Y''ork. 

It  became  evident  early  in  the  work  that  unless  we  could  establish  special  inspec- 
tion yards  imder  our  own  control,  and  abolish  the  system  of  <liKtributinff  cows 
and  other  store  cattle  from  dealers'  stabh^s,  our  suceess  would  be  very  partml  and 
slow.  In  New  York  we  were  enabled  to  do  this  through  the  liberality  of  the  Union 
Stock  Yard  Company,  who  built  new  yards  for  this  purpose,  which  we  opened  July  1. 
In  Brooklyn  no  such  favor  awaited  us,  and  as  the  appropriation  made  by  the  legisla- 
ture would  not  meet  the  needful  outlay  and  enable  us  to  hold  what  we  had  gained 
until  the  Icffislatui-e  should  again  meet,  we  had  to  be  content  with  a  system  which 
was  confessedly  inefiective.  By  the  cud  of  August  tho  approaching  cxliaustion  of  the 
appropriation  compelled  the  dismissal  of  one-half  of  our  veteriuary  force,  and  soon 
after  we  had  to  stop  nearly  all  iudemnities  aud,coiiso(iuently  nearly  all  killing.  For- 
tunately, New  York  City  was  now  so  nearly  sound  that  we  could  continue  the  work 
there  with  but  one  insj sector  in  addition  to  the  one  in  attendance  at  the  Union  Stock 
Yard,  and  we  could  t^till  kill  and  indemnify  for  all  sick  cattle  in  the  city.  Brooklyn, 
still  widely  inflated,  and  with  authorities  still  somewhat  animical,  could  only  have 
heriufeeted  herds  (|uar:iutiuod,  and  in  her  the  scourge  is  but  very  partially  abated. 

In  trrtain  outlying  districts  most  giatifying  results  have  beon  soeured*  In  May  we 
leanu'd  that  auinuils  from  an  inr<tc1<'<l  h(»rd  had  bren  turned  on  tho  Mont-auk  pasture 
on  the  east  end  of  Lciig  Lsliiud.  Tlie  range  was  \  isited  .and  eighteen  animals  killetl 
to  sav«*  the  Ijni)  that  rcnuiiiMMl.  Ljiter,  two  otlur  casj'S  ilcvclopcd  in  animals  that 
had  b(M>n  iu  inlrctcd  herds  and  hail  hern  ovorlookod  at  the  first  visit.     Fortunately, 
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for  some  monUis  at  first  the  cattle  tttrnod  on  this  inimeuso  raoge  kept  apart  from  each 
other  iu  smaU  gronps,  composed  of  snch  only  as  had  herded  togrHnn-  })rior  to  Uu.ir 
coraiug  on  the  range,  and  this  most  fortunate  condition,  coiiph"d  wiiii  the  pro-iipt  i^j-- 
l)08al  of  each  animal  as  it  siokoned,  secured  the  escape  of  1,100  animals.  Had  iIhj 
occurrence  been  hitcr  iu  the  season,  wlicn  the  cattle  had  learued  to  come  together  into 
one  great  herd,  the  results  must  have  been  most  dii»asti-ous. 

A  second  case  is  that  of  Putnam  County,  in  which  the  plague,  had  boon  KinouhhMiug 
since  1878,  but  was  only  discovered  in  September  last.  The  State  ajipropriatien 
wonld  not  warrant  us  to  oiler  indemnities,  but  the  (ounty  authoiities  promptly 
Assiimed  t-he  responsibility,  and  every  herd  in  which  iufection  was  found  to  exist  was 
at  once  exterminated.  In  ^his  way  six  herds  have  been  disposed  of,  conriisliug  of 
about  100  head,  and  a  seventh,  where  sickness  has  existed  for  months  but  where  it 
has  only  just  been  discovered,  will  be  attended  to  to-monx>w. 

As  regards  the  future,  I  would  stronely  urge  the  National  Government  to  assume 
Btot  only  tlie  direction  but  the  execution  of  tliis  work  of  stamping  out  the  plague.  The 
following  among  other  reasons  require  this : 

1.  The  disease  is  an  exotic,  and  if  once  suppresaod  could  only  reappear  in  America 
as  the  result  of  importation. 

2.  It  is  gradually  extending,  and  if  neglected  must  lay  the  entire  continent  under 
coptribation. 

3.  If  it  reached  our  unfenced  ranges  in  the  West  it  would  be  ineradicable,  as  it 
has  proved  in  the  European  Steppes,  m  Australia,  and  in  South  Africa. 

4.  As  the  seeds  remain  latent  in  the  system  for  three  months,  infected  cattle  may  be 
moved  all  over  the  continent,  from  ocean  to  ocean  and  fhnn  lakes  to  gulf,  and  live  for 
ft  length  of  time  in  a  new  herd  before  they  are  suspected. 

5.  Old  cases  with  encysted  masses  of  infecting  matter  iu  the  lungs  may  show  no 
obvious  signs  of  illness,  and  may  be  bought  and  sold  as  sound  and  mingle  with  many 
herds  in  succession,  conveying  iufection  wherever  they  go.  There  is,  therefore,  the 
strongest  temptation  for  the  owner  to  seek  to  secure  a  salvage  by  tfee  sale  of  np- 
parently  sound  but  really  infecting  animals.  There  is  further  the  strongest  proba- 
oility  that  in  a  new  locality  these  cattle  would  not  be  suspected  untU  one  or  more 
lienls  liad  been  irretrievably  ruined. 

6.  The  infection  of  the  South  and  West  would  inevitably  spread  the  infection  over 
the  whole  Middle  and  Eastern  Stat-es,  as  Infection  .would  pour  m  eon  tinuonslv  through 
the  enormoHS  cattle  traffic,  and  aU  rolliug-stook,  yards,  &c.,  of  railways  Avould  become 
infected. 

7.  The  live  stock  bears  a  larger  proportion  to  the  State  wealth  West  and  South  than 
in  the  East,  hence  the  West  has  most  at  stake  in  this  matter,  and  should  bear  its 
ahare  in  the  work  of  extermination. 

6.  The  plague  is  more  violent  in  proportion  to  the  heat  of  tlie  climate,  so  that  it 
will  prove  far  more  destructive  in  the  semi-tropical  summers  of  the  South  and  West 
than  on  the  Atlantic  seaboard. 

9.  No  State  can  be  rendered  secure  unless  all  States  are  cleared  of  the  pestilence. 
One  remaining  center  of  infection  on  the  continent  is  likely  to  prove  as  injurious  as 
the  one  infected  cow  landed  in  Brooklyn  In  1843,  the  sad  fountain  of  all  qpr  present 
trouble. 

10.  It  has  been  decided  by  a  United  States  Supreme  Court  in  Illinois,  that  a  State 
law  forbidding  the  introduction  of  cattle  from  a  neighboring  State,  because  it  is 
feared  they  may  introduce  disease,  is  unconstitutional.  Therefore  each  State  must 
keep  a  guard  along  its  whole  frontier,  with  quarantine  buildings,  attendants,  and 
inspectors,  and  must  quarantine  all  cattle  as  soon  as  they  shall  have  crossed. 

11.  Smuggling  is  inevitable  so  long  as  there  are  distinct  authorities  in  two  adjacent 
States.  Rascally  defers  have  repeatedly  run  cattle  into  New  York  from  New  Jersey, 
gold  them  and  returned  with  their  money  before  the  matter  could  be  discovered  aiid 
the  law  officers  of  New  York  pUt  on  their  track.  Were  the  law  and  execution  one  foi 
all  the  States  such  men  could  be  apprehended  and  punished  wherever  found.  In 
Europe  it  is  found  that  an  armed  guard  with  intervals  of  200  yards  patrolling  the 
whole  frontier  day  and  night  is  not  always  sufficient;  how  much  less,  therefore,  with 
us  a  law  that  can  be  evaded  with  such  impunity. 

12.  Finally,  there  is  little  hope  of  Delaware,  Maryland,  and  Virginia  stamping  out 
the  plague  at  their  own  expense,  so  that  unless  the  United  States  takes  the  matter  up, 
the  work  of  New  York,  New  Jersey,  and  Pennsylvania  will  be  but  money  thrown 
away. 

This  is  a  matter  which  threatens  with  dire  disaster  the  inter-State  live-stock  trade  of 
the  future,  and  the  National  Government  is  called  upon  to  stamp  out  the  scourge  with 
the  view  of  protecting  the  trade  between  States. 

As  respects  the  organization  that  should  be  charged  with  the  work,  it  certainly 
ought  to  have  a  responsible  head,  and  while  the  li\e  stock  interests  should  be  repre- 
•entcd,  it  sliould  not  be  ma<lo  too  unwieldy  to  act  at  a  moment's  notice  in  any 
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emergency.  The  conditions  of  snccess  are  well  cnongh  understood,  and  while  special 
adaptations  would  be  demanded  iu  many  localities,  yet  the  work  should  be  carried  out 
actively  without  the  necessity  of  calling  together  a  large  and  unwieldy  committee 
before  anything  can  be  done. 

Another  point  of  vital  importance  is  that  a  sufficient  sum  of  money  should  be  ap- 
propriated for  this  exclusive  purpose,  to  obviate  the  necessity  of  stopping  the  work 
or  giving  it  a  material  check  before  success  shall  have  been  accomplished.  Any 
material  arrest  or  any  entire  cessation  of  the  work  and  a  renewed  spread  of  the  dis- 
ease win  bring  the  whole  question  of  veterinary  sanitary  work  into  disrepute,  and 
may  be  the  means  of  indetanitely  and  fatallv  postponing  further  action.  While  a 
large  sum  should  be  appropriated,  its  expeuditure  maj»be  sufficiently  guarded,  but 
above  all  it  should  not  be  a  common  fund  to  bo  devoted  to  this  and  other  objecta 
Aside  from  the  moral  question,  this  is  of  far  more  immediate  import,ance  than  even 
yellow  fever,  the  germs  of  which  are  destroyed  by  frost,  and  the  neglect  of  which  for 
one  year  places  the  sanitarian  in  no  greater  difficulty  for  the  next.  With  a  disQase 
like  the  lung  plague,  which  is  favorably  affected  by  no  change  of  climate  nor  season, 
and  the  germs  of  which  survive  all  extremes  of  heat  and  cold,  the  lose  of  a  year,  a 
mouth,  or  even  a  day,  may  make  the  difference  between  an  easy  success  and  disas- 
trous and  irremediable  failurer-a  live-stock  interest  which  can  supply  the  world  with 
sound  beef,  and  a  general  infection  of  the  continent,  and  continuous  embargo  on  the 
foreign  trade. 

REPRESSIVE  MEASURES  ADOPTED  XN  PENNSYLVANIA. 

The  department  is  indebted  to  Mr.  Thomas  J.  Edge,  secretary  of  the 
Pennsj^lvania  State  Board  of  Agriculture,  for  advance  sheets  of  his 
forthcoming  report  on  the  subject  of  contagious  lung  plague  of  cattle. 
After  citing  the  history  of  the  disease  in  Europe  and  in  this  coimtry, 
and  alluding  to  its  long  presence  in  Pennsylvania  in  a  malignant  and 
destructive  form,  Secretary  Edge  states  that  finally,  but  not  until  after 
the  farmers  of  the  State  had  jsustained  heavy  losses,  a  meeting  of  tiie 
dairymen  of  Delaware,  Montgomery,  and  adjoining  counties  was  called. 
This  meeting  was  held  in  Philadelphia  in  March  last,  and  before  its  ad- 
journment a  committee  was  appointed  to  wait  upon  the  secretary  of  the 
board  of  agriculture  and  urge  the  importance  of  legislative  action. 
The  veterinary  surgeon  of  the  board,  in  company  with  this  committee, 
visited  herds  supposed  to  be  infected.  Surgeons  who  had  had  years  of 
experience  with  the  disease  in  Europe  and  elsewhere  were  also  eddied  in ; 
post-moi^tem  examinations  were  made^  and  the  existence  of  the  malady 
established  beyond  a  doubt.  The  legislature  being  in  session,  the  secre- 
tary of  the  board  laid  all  the  evidence  before  the  joint  committee  of 
agriculture,  and,  after  discussion  and  mature  consideration,  it  was  de- 
cided that  the  State  should  adopt  a  line  of  precautionary  and  prevent- 
ive action,  not  only  for  the  benefit  of  its  own  citizens,  but  also  out  of 
respect  to  the  action  of  adjoining  States.  A  subcommittee  was.  therefore, 
appointed  to  consult  with  the  governor,  and,  if  deemed  expeaient,  they 
were  instructed  to  draft  an  act  providing  for  the  suppression  of  the 
disease.  After  consultation,  the  following  resolution  was  offered  and 
adopted  by  both  branches  of  the  legislature : 

Wherkas,  Tbe  States  of  New  York  and  Now  Jersey,  by  recently  enacted  laws  to  pre- 
vent the  dissemination  among  live  stock  of  the  di8ea8<*  known  tis  pleuro-pneuraonia, 
now  invite  this  State,  by  a  concert  of  action,  to  assist  them  to  eradicate  this  contagion : 
Therefore, 

Resolved  hy  the  Senate  (if  the  House  of  Representatives  conctir)j  That  the  governor 
be,  and  he  is  hereby,  authorized  to  take  sucli  preliminary  action  as  may  be  necessary 
to  prevent  its  further  spread. 

Tliis  resolution  was  approved  by  the  ,s:ovGrDor  March  27,  1879.  At 
the  same  time,  an  act  i)revi()usly  adopted  by  the  committee  wa«  intro- 
duced, which,  after  amendment,  passed  both  branches  of  the  legislature, 
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and  was^  ai)yroved  by  Governor  Iloyt  May  1, 1879.  Tke  enactment 
"bears  the  title  of  "An  act  to  prevent  the  spread  of  contagions  or  infectious 
pleiiro-pneumonia  among  the  cattle  in  tiiis  State,"  and  is  as  follows: 

Section  1.  Be  it  enactedf  cpc,  That  whenever  it  shaU  bo  brought  to  the  notice  of  the 
governor  of  this  State  that  the  disease  known  as  contagious  or  infections  pleuro-imeu- 
monia  exists  among  the  cattle  in  any  of  the  counties  in  this  State,  it  shall  be  his  duty 
to  take  measures  to  promptly  suppress  the  disease  and  prevent  it  from  spreading. 

Section  2.  That  for  such  purpose  the  governor  shall  have  power,  and  ho  is  hereby 
authorized,  to  issue  his  proclamation,  stating  thai  the  said  infections  or  contagious 
disease  exists  in  any  ooimty  or  counties  of  the  State,  and  warning  aU  persons  to  seclude 
aU  animals  in  their  possessicm  that  are  affected  with  such  disease,  or  have  been  exposed 
to  the  infection  or  contagion  thereof,  and  ordering  all  persons  to  take  such  precautions 
against  the  spreading  of  such  disease  as  the  nature  thereof  may,  in  his  judgment, 
render  necessary  or  expedient :  to  order  that  any  premises,  farm,  or  farms  where  such 
disease  exists  or  has  existed  be  put  in  quarantine,  so  l^at  no  domestic  animal  be 
removed  from  said  places  so  quarantined,  and  to  prescribe  such  regulations  as  he  may 
judge  necessary  or  expedient  to  prevent  infection  or  contagion  being  communicated  in 
any  way  fix)m  the  places  so  quarantined ;  to  call  upon  &11  sheriffs  and  deputy  sheriffs 
to  carry  out  and  enforce  the  provisions  of  such  proclamations,  orders,  and  regulations, 
and  it  shaU  be  the  duty  of  all  the  sheriffs  and  deputy  sheriffs  to  obey  and  observe  all 
orders  and  instructions  which  they  may  receive  from  the  governor  in  the  premises ;  to 
employ  such  and  so  many  medical  and  veterinary  practitioners  and  such  other  persons 
as  he  ma^,  from  time  to  time,  deem  necessary  to  assist  him  in  performing  his  duty  as 
set  forth  in  the  first  section  of  this  act,  and  to  fix  their  compensation ;  to  order  all  or 
any  animals  coming  into  the  State  to  be  detained  at  any  place  or  places  for  the  pur- 
pose of  inspection  and  examination ;  to  prescribe  regulations  for  the  destruction  of 
animals  affected  with  the  said  infectious  or  contagious  disease,  and  for  the  proper  dis- 
position of  their  hid^s  and  carcasses,  and  of  all  objects  which  might  convey  infection 
or  contagion  (provided  that  no  animals  shall  bo  destroyed  unless  first  examined  b^  a 
medical  or  veterinary  practitioner  in  the  employ  of  the  governor  aforesaid) ;  to  presonbo 
regulations  for  the  disinfection  of  all  premises,  buildings,  and  railway-cars,  and  of  ob- 
jects from  or  by  which  infection  or  contagion  may  take  place  or  be  conveyed ;  to 
fdtor  and  modify,  from  time  to  time,  as  he  may  d^m  expedient,  the  terms  of  all  such 
proclamations,  orders,  and  regulations,  and  to  cancel  or  withdraw  the  same  at  any 
time. 

Section  3.  That  all  the  necessary  expenses  incurred  under  the  direction,  or  by 
authority,  of  the  governor  in  carrying  out  the  provisions  of  this  act  shall  be  paid 
by  the  treasurer,  upon  the  warrant  of  the  auditor-general,  on  being  certified  as  cor- 
rect by  the  governor :  Provided,  That  animals  coming. from  a  neighboring  State  that 
have  passed  a  veterinary  examination  in  said  State,  and  have  been  quarantined  and 
disch^ged,  shaU  not  be  subject  to  the  provisions  of  this  act. 

During  the  passage  of  this  act  the  existence  of  the  disease  in  the 
State  had  been  denied.  Hence,  immediately  after  its  approval,  his 
excellency  Governor  Hoyt  appointed  a  commission  to  "  examine  and 
determine  whether  infectious  or  contagious  pleuro-pneumonia  exists 
among  cattle  in  any  county  or  counties  of  this  commonwealth,  and  re- 
port the  same  to  the  governor  without  unnecessary  delay.''  This  com- 
mission consisted  of  Hon.  Samuel  Butler  and  Hon.  H.  C.  Greenawalt,  on 
the  part  of  the  legislature;  Thomas  J.  Edge  and  C.  B.  Michener,  on 
the  part  of  the  board  of  agriculture ;  Hon.  John  C.  Morris  and  George 
Blight,  on  the  part  of  the  Pennsylvania  Agricultui-al  Society;  and 
George  S.  Garret,  on  the  part  of  the  dairymen  of  Philadelphia  and 
vicinity.  At  the  lirst  meeting  of  this  commission  Hon.  John  C.  Morris 
was  elected  president,  and  Thomas  J.  Edge  secretary. 

At  a  meeting  held  in  Philadelphia  May  16, 1879,  a  large  number  of 
practical  dairymen  and  veterinary  surgeons  were  examined,  and  their 
evidence  taken  down  by  a  stenographic  reporter.  As  a  result  of  this 
meeting,  Messrs.  Morris,  Butler,  and  Greenwalt  were  ai)pointed  a  com- 
mittee to  report  to  Governor  Hoyt,  on  behalf  of  the  commission,  that 
the  disease  did  exist  in  at  least  two  counties  of  the  State,  and  that 
the  decision  of  the  commission  was  unanimous. 
29  AG 
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TJuder  authority  of  tho  act  before  quoted,  and  based  upon  the  report 
of  the  commission,  his  excellency  Governor  Hoyt  appointed  a  special 
a^ent  to  take  charge  of  the  matter,  to  whom  he  issued  the  following 
commission : 

It  ha^iIlg  been  ascorlaiuod  that  an  infectious  and  conf  ajjiowj  discaae  of  neat  cattle, 
known  as  plenro-jiueumonia,  has  been  brought  into  and  exists  in  certain  counties  of 
this  State,  I  hereby  appoint  you  as  my  assistant  to  carry  out  the  provisions  of  the 
acts  of  18G6  and  1879,  lor  tho  prevention  of  tho  spread  of  this  disease.  Aa  such  assist- 
ant you  are  hereby  authorized — 

To  prohibit  the  movement  of  cattle  within  the  infecte<l  districtH,  except  on  license 
from  yourself,  after  skilled  veterinary  examination  under  your  direction. 

To  order  all  owners  of  cattle,  their  agents,  employes,  or  servants,  and  all  veterinary 
snrgeons,  to  report  forthwith  to  you  aU  cases  of  diseases  by  them  suspected  to  be  con- 
tagious ;  and  when  such  notification  is  received  you  are  dii'ected  to  have  the  case 
examined,  and  to  caiuie  such  animals  as  are  found  to  be  infected  with  said  disease  to 
be  quarantined,  as  also  aU  cattle  which  have  been  exposed  to  the  infection  or  conta- 
gion of  said  disease,  or  are  located  in  any  infected  district ;  but  yon  may,  in  your  dis- 
cretion, permit  snen  animals  to  be  slaughtered  on  the  premises  and  the  carcasses  to 
be  disposed  of  as  meat  if,  upon  examination,  they  shall  be  found  fit  for  such  use. 

You  may  prohibit  and  prevent  all  jpersons  not  employed  in  the  care  of  cattle  therein 
kept  from  entering  any  Infected  premises.  You  mav  likewise  i)revent  all  persons  so  em- 
ployed in  the  care  of  animals  from  going  into  stables,  yards,  or  i)remipes  where  cattle 
are  kept,  other  than  those  in  which  they  are  employed.  You  may  cause  all  clothing 
of  persons  engaged  in  the  care,  slaughtering,  or  rendering  of  diseased  or  exposed 
animals,  or  in  any  employment  which  brings  them  in  contact  with  such  diseased 
animals,  to  be  disinfected  before  they  leave  the  premises  where  such  animals  are 
kept.  You  may  prevent  the  manure,  forage,  and  litter  upon  infected  i>remiaes  from 
being  removed  therefrom ;  and  you  may  cause  such  disposition  to  be  made  thereof  as 
will,  in  your  judgment,  best  prevent  the  spread  of  the  disease.  You  may  cause  the 
buildings,  yards,  and  premises  in  which  the  disease  exists,  or  has  existed,  to  be  thor- 
oughly disinfected. 

Yon  are  further  directed,  whenever  the  slaughter  of  disease<l  animals  is  found  nec- 
essary, to  certify  the  value  of  the  animal  or  animals  so  slaughtered,  at  the  time  of 
slaughter,  taking  into  account  their  condition  and  circunistauces,  and  to  deliver  to 
their  owner  or  owners,  when  requested,  a  duplicate  of  such  certificate.  A\Tieuever 
any  owner  of  such  cattle,  or  his  agent  or  servant,  has  willfully  or  kuowin;:^ly  with- 
held, or  allowed  to  be  withheld,  notice  of  the  existence  of  said  disease  upon  his 
promises,  or  among  his  cattle,  you  will  not  make  such  certificate. 

You  are  also  directed  to  take  such  measures  as  you  may  deem  necessary  to  disinfect 
all  cars  or  vehicles  or  movable  articles  by  which  contagion  is  likely  to  be  transmitted. 
You  will  also  take  such  measures  as  shall  insure  the  registry  of  cattle  iutrotlnced  into 
any  pi-emiseson  which  said  disease  has  existed,  and  to  keep  such  cattle  under  super- 
vision for  a  j)eriod  of  three  months  after  the  removal  of  the  diseased  animal  and  the 
subsequent  disinfection  of  said  premises. 

You  are  further  authorized  aud  empowered  to  incur  such  expenses  in  carrying  out 
the  provisions  of  the  foregoing  orders  as  maj',  in  your  jiidumeut,  appear  uccessarv, 
and  see  to  it  that  all  bills  for  such  expenses  be  traiiHiintted  to  this  depaitment  only 
through  yourself,  after  you  have  apiu'oved  the  same  in  wriliug. 

The  agent  appointed  by  the  governor  at  once  issued  ,lhe  following 
notice : 

To  all  ownern  of  catile,  their  agtnUy  servants,  or  nnphyj*'^:  to  aU  common  earners  bff  land 
or  water;  to  all  cetcr'niary  surgeons ;  and  to  aU  otlur.s  wJioin  it  may  concern :" 

His  excellency  Governor  Hoyt  Iiavin{2f  docidtHl  to  ooToper.itc  with  tbc  executive 
oflicersof  the  States  of  Mas^adnisctts,  Coune(!(ient,  New  York,  anil  New  Jersey  in  a 
united  effort  to  eradicate  the  diii^'asc  kuown  a.s  plcniro-pncuiiioniii  fnuu  the  hertls  of 
this  State,  it  becomes  my  duty,  under  the  fore«r4»iii<T  coinniissicn,  to  request  that  yon 
will  promptly  report  t<»  iiu*  all  <*as«'8  anion;;  near  eatile  by  yon  sn.s]H'eted  to  be  conta- 
giouHor  infections.  Witliont  your  eo-ojieratinn  and  ns.'^i.slan'c  fliiK  attempt  <-an  i)nly 
resnll  in  jiarllal  sneecsM ;  willi  it  the.  resnlt  enn  scareeiy  he  (1.mi1»1  fiil,  and  the  work 
thns  far  a<!<'<Mnpiisli(Ml  ^iv»^  n'^  assuranee  of  ?i;{)<Ml  les.iltH. 

ilis  c.\ee]lfncy  i".  a:)vlnns  iliit  all  ownei'H  of  rattle  an<l  olliev-.  in<ne4e<]  .-^oiilil  l»e 
fnlly  iu>pie.s'>il  \\i,i'  ih  hrli.-i'  J:al  1  lii^  t'Mnin'-.-iiM',  as  well  as,'.,  la  .•■  ^  •»;"  1  vitl  and 
IK/J,  for  tlie  ]ne,Mi,;Mii  isf  Mie  spn-a«i  »1  5  ue  ii'M  .tsi',  ar»  in  i '.i  ir  iuhn  f>I  Jisw.llaM 
thai  of  1  lie  i^^a'e.  It  i .  ;il.so  ihe  wi.'.li  of  hin  e\(  ellejicy  j  li-l  while  the  pn»\  i>i(»Ms  ol 
the;>e  laws  .ir'  I'ul^y  enf.neetl  and  njado  most  elie(ti\e,  and  their  pur,  .ts/s  prtnaptly 
and  fully  accompliahcd,  it  shall  at  the  same  time  be  so  managed  as  to  cause  the  Icadt 
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possible  inconvenience  and  injury  to  all  concerned,  and  with  a  minimum  of  expendi- 
ture to  the  State. 

1  would  particularly  call  your  attention  to  the  language  used  by  liis  excellency  in 
relation  to  the  line  of  action  to  be  pui*sued  when  interested  parties  have  concealed  the 
existence  of  the  disease  in  their  herds.  This  provision  is  very  important  not  only  to 
the  stock  owner,  but  also  to  the  State,  for  while  the  coucealraent  of  the  existence  of 
the  disease  will  result  in  pecuniary  loss  to  the  owner  of  the  stock,  it,  at  the  same  time, 
greatly  increases  the  danger  of  infection  and  the  subsequent  expense  to  the  State. 
With  your  active  co-operation  in  this  respect  we  may  hope  for  the  prompt  suppression 
of  a  disease  which,  while  it  has  alrewly  caused  a  great  loss  to  our  stock  owners,  will, 
should  it  become  established  in  our  Western  States,  inflict  an  incalculable  and  lasting 
injury  to  the  stock-raising  interests  of  tiio  whole  nation.  So  far  as  known,  all  itifected 
herds  in  this  State  have  been  quarantined  and  all  diseased  animals  promptly  isolated 
or  killed.  In  the  future,  as  in  the  past.  It  will  be  our  duty  to  cause  as  little  injury  and 
inconvenience  to  the  owners  of  stock  as  is  consistent  with  our  duties  to  the  State,  and 
to  carry  out,  to  the  full  lett-er,  the  directitjns  of  his  excellency  relative  to  the  valn» 
tion  of  all  ptock  condemned  and  killed. 

All  reports  of  supposed  infection  should  bo  made  direct  to  the  office,  and  all  inter- 
ested are  requested  to  accompany  the  report  with  a  correct  and  full  account  of  the 
location  of  the  herd  and  the  symptons,  in  order  that  all  unnecessary  expense  to  the 
State  may  be  avoided.  No  special  line  of  action  has  yet  been  marked  out  for  applica- 
tion to  cattle  in  motion  from  one  portion  of  the  State  to  another,  or  to  those  in  transit 
to  other  States,  but  it  will  bo  the  duty  of  those  in  charge  to  cause  the  least  possible 
inconvenience  consistent  with  the  best  interests  of  the  State. 

Up  to  JSTovember  1. 1879,  the  agent  of  the  governor  quarantined  twenty- 
seven  herds,  including  four  hundred  and  eight  animals  liable  to  infec- 
tion, and  distributed  in  the  following  counties :  Adams,  one ;  Lancaster, 
four;  York,  one 5  Bucks,  one;  Delaware,  four ;  Montgomery,  five ;  ami 
Chester,  eleven.  Of  these  herds,  eight  (one  in  York,  three  in  Mont- 
gomery, and  four  in  Chester)  were  aftenvards  released  from  the  quaran- 
tine and  pronounced  safe  from  another  outbreak,  except  from  a  fresh 
infection  from  outside  sources. 

As  soon  as  the  supposed  existence  of  the  disease  is  reported,  each 
animal  in  the  herd  is  inspected  by  a  veterinary  surgeon  in  the  employ 
of  the  State,  and  if  the  disease  is  found  to  exist  is  promptly  quarantmed 
to  prevent  its  spread  to  a<]joining  herds;  in  order,  and  if  possible,  to 
prevent  further  contagion  in  the  same  herd,  all  diseased  animals  are 
appraised  and  killed. 

The  individual  history  of  these  herds  is  given  as  follows  by  the  sec- 
retary: 

No.  1. — In  Tork  Counly,  infected  by  steers  bonght  in  Baltimore  market.  Six  head 
were  either  lost  by  death  previous  to  cjuarantiue,  or  wore  killed  for  the  imrpose 
of  stopping  the  disease.  The  whole  herd  were  more  or  less  affected,  though  a  num- 
lier  had  a  very  light  attack,  and  when  released  from  quarantine,  {September  4,  were 
as  well  as  they  probably  ever  will  be.  A  rigid  quarantine,  which  was  very  much 
assisted  by  the  local  surroundings,  and  the  prompt  support  of  neighboring  stock- 
owners,  prcAfnted  the  disouse  from  infecting  other  stock;  and  the  killing  of  diseased 
aninialH  and  the  use  of  disinfectants  i)revrnted  further  loss. 

Ko.  52,  containing  twenty  cows,  two  bulls,  and  ten  calves,  was  quarautinrd  Juno 
V2,  Previous  to  quarantine  Ibnr  head  had  died,  and  after  the  cntbrot^nuMit  of  tlio 
quarantine  fcmrttvn  head  were  killed.  With  one  possible  exception,  all  the  animals 
were  allected.  and  a  number  "of  them  are  now  in  a  condition  in  which  tlicy  are  worse 
than  UKcless  to  the  owner.  In  this  case  the  evidence  is  strongly  in  favor  of  the  (heory 
tliat  tlin  owner  conveyed  the  disease  to  his  herd  by  assisting  in  the  caro  of  another 
infected  dairy.  No  spread  of  the  disease?  to  adjoining  farms;  but  it  is  quite  prj)bablo 
that  the  disease  was  earl  led  from  this  herd  to  Iieni  No.  H  in  the  rlotliing  or  on  the 
]ier-i»Mi  of  the  owner,  wlio  administered  medi<iue  to  botli  henln.  'J'hls  herd  has  fur- 
nibhed  an  illuMtration  of  the  disease  in  one  of  its  worst  forms,  but  i^?  now  brh*eve<l  to 
be  eh'ur,  hut  not  ImwoimI  the  danger  of  in  feeling  ol  her  stiiek. 

Xn.  !?,  in  Ptfatrarr  (\ntutif,  eontained  tiftv  In'ad  of  stoek,  and  ]»r<'\  ions  tu  (jnav.viilr.f 
a  nnmhrr  had  died.  The  probability  is  that  the  disease  was  inti-odueed  by  ii:;:(  i<:is(.. 
A{t«  r  imssing  into  the  charge  of  tlie  State  authorities,  eleven  of  Iho  herd  \ver''  !JHe^.?. 
This  henl,  with  Nor.  2  and  7,  furnish  tiy  far  the  most  stubborn  cases  wo  liave  yet  ni'jfc 
with.    In  all  three  cases  every  animal  had  been  repeatedly  exposed  to  infection  belV  .re 


Digiti 


zed  by  Google 


452    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

the  exiRtcnce  of  tLc  disease  was  ropoiiod  ;  and  wo  may  bcro  state  tliat  when  tlio  first 
sick  animals  were  jironiptly  isolated,  and  the  case  rex>orted,  the  loss  by  <lcatli  has  lu'cn 
very  slight.  By  allowing  the  sick  and  well  to  rnn  together,  all  arc  infected  before 
the' assistance  of  the  State  is  asked. 

Nos.  4,  5,  and  5^  adjoin  one  another,  and  are  all  traverst- d  by  the  same  small  stream. 
The  discjwo  seems  to  have  originated  on  the  npper  farm,  whore  the  tirst  sick  animal 
diet]!  in  the  stream  and  was  bunc<l  close  to  its  banks.  In  Xo.  4,  one  animal  died  au(l 
one  was  killed;  and  in  No.  5,  the  first  one  wa^i  promptly  killed.  In  both  cases,  the 
importance  of  iminediate  isolation  was  understood  and  put  in  practice.  Nos.  4  and  r> 
have  been  released  from  quarantine,  but  No.  5^^  is  still  infected.  Whether,  in  these 
cases  the  stream  was  the  vehicle  of  contagion  or  not,  we  cannot  say;  bnt  the  almofJt 
simultaueous  outbreak  on  the  three  farms  can  be  accounte<l  for  on  no  other  hypothesis. 

No.  6  had  lost  eleven  head  previous  to  being  reported  and  quarantined.  With  one 
doubtful  exception,  every  animal  h.ad  shown  more  or  less  of  the  eflVcts  of  the  disease, 
and  its  owner  fully  ai»preciatcd  its  contagious  nature,  lias  been  released  from  quar- 
antine. 

No.  7,  in  LancasUr  Countif^  was  composed  of  forly-two  animals,  and  when  reported 
had  been  thoroughly  infected  by  two  sick  animals  running  with  the  Iierd.  In  this 
herd,  seven  animals  were  killed  in  one  day,  and  seven  placed  under  quarantine;  fif- 
teen have  been  killed,  and  to  all  appearance  the  disease  has  been  checked.  The 
infection,  no  doubt,  came  from  an  adjoining  herd,  which  in  tuni  had  been  infected 
by  stock  from  New  York. 

No.  8  is  supposed  to  have  been  infected  by  the  owner  of  Xo.  2  administering  med- 
icine to  the  animals  after  attending  to  liis  own.  Seven  head  have  been  lost  iu  this 
herd,  and  the  othei;s  are  not  clear  of  tlio  danger. 

In  Xo.  1),  containing  thirty-one  head,  the  disease  seems  to  have  been  checked  by  the 
promi)t  isolation  and  killing  of  one  animal,  and  has  since  been  released  from  quaran- 
tine. 

Nos.  10,  11,  and  12  are  small  herds,  in  two  of  which  every  animal  exibited  symp- 
toms of  the  (fisease ;  but  by  rigorous  care  on  the  part  of  the  owners,  by  isolating"  and 
the  prompt  death  of  infecti'd  animals,  the  loss  has  been  small. 

Nos.  13  to  20,  inclusive,  are  herds  which  have  been  recently  n^ported  and  quaran- 
tined, and,  thus  far,  the  losses  in  them  have  been  slight.  Uy  tlie"]U"ompt  action  of 
the  veterinary  surgeon,  assisted  by  care  and  co-operation  on  the  part  of  the  owner,  it 
is  hoped  that  most  if  not  all  of  tlnnu  have  jnissed  the  woi*st  ])oint,  and  that  some  of 
them  may  be  released  from  (luarantine  as  soon  as  the  ])roper  time  has  elapsed. 

No.  21  wa«  infected  by  six  cows i»urchased  in  the  Philadelphia  market,  and  showed 
itself  t<3n  days  after  the  purchase.  Of  the  six,  tive  have  died  or  bej^  killed,  and  others 
are  affected.  The  ]>urchnsed  cows  have  been  traced  to  the  Philadelphia^ drove  yard, 
but  here  all  further  clue  to  the  origin  of  the  disease  was  lost. 

No.  22,  in  MwiUjomtrii  Conuty,  was  quarantined  October  24,  and  wavS  infected  by 
a  cow  purchased  from  a  drover.  At  the  time  of  purchase  she  was  coughing,  and  when 
examined  by  our  surgeon,  a  week  jiflerwards,  she  wa.s  so  far  gone  that  the  owner  was 
willing  to  have  her  IuIUmI  as  worthless  and  without  a  value. 

No.  23  was  infci'tcd  by  contact  with  the  aniumls  in  herd  Xo.  IG,  previous  to  quar- 
antine. At  the  ixMiuest  of  the  owner,  who  has  insured  complete  isolation,  they  are 
being  treated  by  our  surgcMni.  In  this  case  the  fumes  of  burning  sulphur  seem  to  have 
been  etfective  in  in*eventing  further  trouble,  but  all  the  hei-d  were  or  are  more  or  le€« 
affecteil. 

No.  24,  contaiuiug  thirty-three  head,  were,  no  doubt,  infected  by  contact  with  benl 
No.  7,  as,  by  accident,  they  were  iu  llie  iuclosuro  containing  the  former  herd  for  a 
short  time. 

No.  25  was  allowed  by  its  owner  to  graze  alongside  of  No.  7,  with  no  separation 
other  than  that  afforded  by  a  creek  and  common  fence.  Before  the  infection  was  re- 
}>ortod,  most  of  the  steers  (fat)  were  sent  to  mai'ket,  bu*  one  left  on  the  farm  has 
shown  all  the  symptoms  of  the  disease. 

In  addition  to  the  care  and  supervision  of  cattle  already  in  the  Shite, 
the  a^i^entof  tlie  governor  was  given  control  of  all  stock  brought  in 
Ironi  5]uropc  and  not  quarantined  by  the  national  authorities  or  those 
of  other  States.  Tinder  the  regulations  established  all  cattle  must  pre- 
s(»nt  a  certiiicid<»  of  ckMirness  from  any  (^ontagimis  or  infectiims  disca^^e 
:il  the  i)oint  of  .shipment  in  l^jnr()])e.  They  jnust  also  be  ins]>ected  on 
1  heir  arrival  in  the  State  by  a  veterinary  surgeon  in  the  (mii ploy  and 
under  the  crontrol  of  the  governor's  agent,  must  be  (luarantiiied  elo.sely 
at  the  expense  of  the  importer,  under  the  supervision  of  the  State  sur- 
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^eoii,  and  miist  be  again  examined  at  tlio  close  of  the  quarantine.  If 
then  found  inicontanninited,  a  cei-tificate  is  granted  which  will  authorize 
their  renioval  to  any  point  in  the  State.  In  enforcing  this  quarantine, 
e:ire  is  taken  to  consult  the  interests  of  the  inii>orters  so  far  as  it  is  con- 
sistent with  the  interests  of  the  State.  These  precautionary  raea^sures 
are  made  necessary  in  order  to  x)rotect  the  stock  of  the  State,  not  only 
from  infe(;tion  by  pleuropneumonia  or  lungijlague,  but  also  from  rinder- 
pest and  the  hoof  and  mouth  disease,  all  of  which  are  now  prevalent 
in  Europe. 

The  report  of  Secretary  Edge  concludes  with  a  brief  pathological 
history  of  the  disease — its  nature,  symptoms,  and  lesions  as  shown  in 
post-mortem  examiuations.  It  is  accompanied  by  colored  lithocaustic 
j)lates  prei)ared  by  Prof.  J.  W.  Gadsden,  M.  K.  0.  Y.  S.,  formerly  of 
England,  but  now  a  resident  of  Philadelphia.  These  illustrations  are 
given  elsewhere,  and  are  marked  resi)ectively  JMates  Xos.  II  and  III. 

Mr.  Edge  closes  his  rei)ort  as  follows : 

Iq  our  dealings  with  the  disoaso  uiuler  tlio  immediate  direction  of  the  government, 
wo  find  many  i>oints  upon  which  scientists  difler,  and  which  it  wonhl  he  impoHtic  foi 
laymen  like  ourselves  to  endeavor  to  settle;  hut  of  one  point  wo  feel  certain,  and  in 
which  we  havo  tlio  indorsement  of  erery  practical  man  who  has  had  the  disease  among 
liis  stock,  and  this  is  the  contagious  and  dangerous  nature  of  the  disease.  Whether 
the  disease  can  only  he  conveyed  from  animal  to  animal  hy  actual  contact,  or  whether 
it  can  or  cannot  he  conveyed  in  the  clothing,  hy  the  excreti<m,  hreath,  or  animals  of 
another  trihe;  whether  the  disease  is  of  ancient  or  of  comparatively  recent  origin; 
whether  it  can  he  carried  from  herd  to  herd  hy  a  stream  of  water;  whether  it  can  h© 
intensified  in  its  ravages  hy  had  ventilation  or  had  treatment ;  whether  a  complete 
separation  of  a  certain  specifieil  nnmher  of  feet  of  space  will  or  will  not  prevent  in- 
fection ;  whether  in  its  lirst  stages  it  is  or  is  not  contagious;  whether  it  will  or  will 
not  affect  sheep,  are  all  questions  for  scientists  to  determine,  and  which  are  all  lost 
sight  of  in  the  one  great  question  in  the  solution  of  which  wo  are  engaged — can  the 
disease  he  eradicated  hy  i)ronipt  and  rigid  action  in  the  manner  proposed  1  If  so,  all 
these  questions  can  he  solved  in  the  future;  if  not,  then  the  future  of  our  stock 
hreeders  is  indeed  precarious.  In  defense  of  the  propriety  of  the  acti(»n  of  the  joint 
committee  of  the  legislature,  and  of  the  legislature  itself,  an  given  in  the  foregoing 
pages,  we  have  nothing  to  say,  excc]>t  that  the  end  in  view  justifies  the  means.  If  hy 
the  expenditure  ofa  thousand  doll  ai*s  hy  the  State  we  can  save  hundreds  of  thousands 
to  hef  stock  hreeders  and  stock  owners,  and  as  many  millicms  to  the  country  at  large, 
then  wo  think  no  one  will  complain.  If  the  result  in  New  York,  New  Jersey,  anil 
Pennsylvania  shall  demonstrate  that  this  cannot  he  done,  we  may  still  point  with 
pride  to  the  fact  that  this  action  has  saved  more  thousands  than  it  has  cost  hundrctla ; 
has  demonstrated  to  other  States  that  when  Pennsylvania  is  appealed  to  for  co-opera- 
tion in  a  good  cause,  sl»'.  is  not  slow  to  resjiond  ;  and  that  Avhen  so  important' an  in- 
terest is  in  danger,  the  State  is  not  slow  in  her  attempt  to  extend  a  helloing  hand. 

Professor  Gadsden,  of  Philadelphia,  Pa.,  writing  tinder  date  of  Jan- 
nary  21,  1880,  says: 

The  authorities  in  this  State  are  still  at  work  in  stamping  out  the  disease  of  pleuro- 
pneumonia among  cattle.  There  are  now  hut  three  infected  herds  left,  and  they  are 
in  three  difl'eront  counties  of  the  State,  viz.,  Delaware,  Lancaster,  and  Lehigh,  which 
are  giving  the  authorities  any  trouble.  Each  herd  will  he  kept  in  quarantine  thrco 
months  after  the  last  trace  of  disease  has  disappeared.  The  owners  of  diseitsed 
cattle  complain  of  the  small  sum  paid  per  heatl  hy  the  State,  hut  Secretary  Edge  is 
afraid  to  pay  more  for  fvnv  the  good  work  will  have  to  stop  for  Avant  of  means.  I 
notice  that  the  authorities  in  the  State  of  Now  York  have  oldered  all  work  suspended 
until  the  legislature  shall  have  ai)[>ropnated  more  money. 

I  inclose  you  a  letter  reicived  this  morning  from  J.  C  ^Michener,  a  veterinary  sur- 
geon employed  hy  Secretary  l^lge.  It  contains  a  **  bundle  of  facts"  proving  the  con- 
tagiousness of  this  disease,  and  shows  the  great  folly  of  allowing  this  nefarious  traffic 
in  diseased  animals.  Many  such  cases  as  the  one  alluded  to  could  be  traced  out  in 
this  State.  .  Secretary  Edge,  in  a  conversation  with  me  yesterday,  said  that  he  was 
satisfied  the  disease  could  be  stamped  out  iii  this  State  if  iliseased  animals  were  pro- 
liibited  from  entering  it.    He  has  spent  only  about  one-half  of  the  ^,000  appro- 
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State,  mid  that  there  wa«,  therefore,  necessity  for  immediate  and  t»- 
cisive  aetio]5,  if  the  plague  was  to  be  arrested. 
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CONTAGIOUS  LUNG  PLAGUE  OF  GATTLE. 

Report  Commissioner  of  Agriculture  for  18 79.  Plate  I. 


SECTION  OF    DISEASED    LUNGirecent   case  of  Lun^     Plague. 
Thin    end     shoved    black    hepaitization  ;      the    centre,    red 
hepatization;    the    thiok    end ,  interlobu  t  ar    infiltration. 
Several    blocked    vessels  are  shown. 

uigiTizea  oy  VjOO  V  IC 

A  Howi  t  Co  Uthocainuc  B«himor«  ^ 


Digiti 


zed  by  Google 


CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE. 

Report  Comip is sioner  of  Agriculture  for  1879.  Plat©  li- 
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Section  of  healthy  lun^  (  Cow),  showing  the    abundance  of 

interlobular  cellular  or  connective  tissue  of  a  bright  rose  color 

Average  weight   of   either  right  or  left  Iun6,  Si   pounds 

uigiTizeoTiy  >^jv^v^'3^i\- 
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CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE. 

Report  Cojiunissioner  of  Agricvdturo  forl879.  Plat©  HI. 


Section  of  the  left   lun^  of  a  Cow   in  an  advanced   sta^e  of 
Contagious    Pleuro -pneumonia,  showing  the  characteristic  marbled 
appearance    formed  by  the  exudation  amd   consohdation  of  lymph  into 
the  interlobular  cellular  tissue. 

Weight  of  left  lung    37  pounds-,  right  lung  5  pounds. 

uigiTizea  oy  v^JOOQlC 
AHo•nftCoLIthouystle  Bahinwr*  O 
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In  A])ril,  (ienoral  {Str'rlin;?  foiiml  it  necessary  to  move  his  lieadquar- 
tiTs  to  Jersey  City,  in  onlrr  to  me^t  tlie  requirements  of  moving  cattle 
to  and  from  tlie  ^State  of  Now  York,  from  whence  the  New  Jersey  dairj^- 
men  hirgely  draw  their  su[)i)Iies  of  fresh  mik*,hcows. 

Dr.  Iloleombe  was  appointed  as  siirg:eon-in -chief,  and  Dr.  Corlies  desig- 
nated as  inspector  of  the  abattoir  at  Jersey  City.  Four  other  veterina- 
rians were  appointed,  and  on  the  1st  of  April  were  commenced  regular 
inspections  of  the  herds  in  J^ergen  and  Hudson  Counties.  These  coun- 
ties were  quarantined,  in  order  that  proper  restrictions  might  be  placed 
upon  the  movements  of  cattle  in  the  absence  of  proper  permits.  All  the 
ferries  and  boats  on  tlie  eastern  border  engaged  in  carrying  stock  into 
New  Jersey  were  prohibited  from  landing  csittle,  unless  accompanied 
with  a  permit  Issued  by  (leneral  ISl.  H.  Patrick,  of  the  New  York  State 
Commission,  wlio  had  i.-sucd  similar  orders  relative  to  the  landing  of 
stock  in  New  York.  Thus  the  carrying  trade  between  the  two  States  at 
this  important  point  was  ell'ectually  controlled. 

From  reports  rec^eived  from  the  western  and  southwestern  portions  of 
the  State,  (xeneral  Sterling  was  convinced  that  the  disease  was  being 
imported  from  Pennsylvania.  Therefore,  on  the  secrond  day  of  August 
Lo  appointcHl  ^Iv.  J.  \V.  Allen  an  inspector,  gave  him  written  instruc- 
tions, and  dispatched  him  to  Camden  for  the  purpose  of  consummating 
arrangements  with  the  diiVerent  ferries  plying  between  Philadelphia  and 
the  different  ports  of  entry  lying  between  Salem  and  Phillipsburg, 
for  the  transportation  of  cattle  from  Pennsylvania,  and  the  inspection 
of  the  same  on  their  arrival  in  the  State.  His  eiibrts  were  successful, 
and  the  ferry  companies  caused  to  be  erected  on  the  New  Jersey  side 
a  sufficient  number  of  sheds  and  pens  to  hold  all  cattle  crossing  from 
Pennsylvania  until  after  a  thorough  inspection  had  been  made.  The 
officers  of  the  Pennsylvania,  New  Jersey  Central,  and  other  railroads 
cordially  co-operate<l  with  the  State  authorities,  and  soon  all  the  prin- 
cipid  avenues  for  the  ingress  of  the  disease  w^ere  eli'ectually  closed. 
General  Sterling  closes  his  brief  report  as  follows: 

When  we  consider  tho  nnmbor  of  cattle  in  this  St.ito,  and  estimate  their  valne,  the 
importance  of  this  Rubject  TviU  be  apparent.  Tho  number  of  cattle  in  the  State  on 
January  1,  1879,  was  •i:i(;,700,  valued  at  ^,828,922.  With  a  knowledge  of  the  past 
history'of  the  disease  in  tliis  and  other  countries,  and  tho  difliculty  of  eradicating  its 
as  Tvell  as  legislative  enactnu  nls  and  precautionary  measures  hitherto  adopted  for  it, 
prevention  elsewhere,  a  ;j;ravo  responsibility  will  attach  to  those  in  power  if  the  dis- 
ease be  allowed  to  <)l;taiu  a  loot  hold,  destroying  our  beat  stock,  checking  one  of  the 
great  interests  of  the  State,  and  entailing  losses  appalling  to  coutemidate. 

Tho  following  is  a  brief  summary  of  the  results  accomplished  during  the  year: 

The  number  of  cattle  found  sick  with  the  disease  was  572.  There  were  inspected 
2,GG3  herds,  containing  40,.30y  head  of  cattle. 

Many  cattle  showing  symptoms  of  disease  were  placed  in  quarantine  and  held  until 
the  incubative  period  had  passed,  heing  carefully  watched  during  the  meantime. 
When  no  other  symptom  thau  bronchial  trouble  was  manifested  the  order  of  quaran- 
tine was  removed. 

Tlie  number  of  cattle  found  necessary  to  destroy  in  order  to  prevent  the  spread  ot 
the  disease  was  315,  at  an  average  cost  to  the  State  of  $ll.Hr>  per  head.  There  are  now 
in  quarantine  99  herds,  containing  ^C5  head  of  cattle,  of  which  number  257  head  have 
been  condemned  as  sutVcring  with  contagious  pleuro-pueumouio.  The  total  expeus^^ 
of  the  commission  will  aggregate  about  $19,000. 
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CONTAGIOUS  PLEURO-PNEUMONIA— EXTENT  OF 
ITS  PREVALENCE. 

EEPOET  OF  DE.  CHAELES  R  LYMAX. 

Hon.  William  G.  LeDuc, 

Commissioner  of  Agriculture : 

Sir  :  In  compliance  witli  the  instructions  contained  in  your  letter  of 
appointment,  dated  January  29, 1880,  T  left  Washington  on  the  29th  day 
of  January  last,  for  Kew  York  City,  where  I  proposed  to  commence  an 
investigation  for  the  purpose,  if  possible,  of  determining  the  character 
and  extent  of  the  prevalence  of  the  disease  known  as  contagious  pleuro- 
pneumonia or  lung  plague  of  cattle.  On  my  arrival  in  5s^ew  York  I 
visited  Dr.  Liautard,  from  whom  I  learned  that  the  disease  still  pre- 
vailed to  some  extent  in  Eastern  !New  York  and  on  Long  Island^  and 
that  there  was  a  reported  outbreak  at  Haverhill,  N.  H.  The  Kew  Hamp- 
shire State  commissioner  had  pronounced  this  outbreak  as  of  a  sporadic 
character,  yet  the  circumstances  attending  it  were  of  a  suspicious  nature, 
at  least  sufficiently  so  as  to  throw  doubt  on  the  decision  arrived  at  by  the 
State  commission,  and  I  regarded  a  further  investigation  necessary  in 
order  to  positively  determine  the  matter.  Wliile  in  ]!^ew  York  I  gained 
some  valuable  information  in  regard  to  the  disease  in  the  adjoining  State 
of  Kew  Jersey,  which  I  propose  to  make  use  of  on  my  return  to  that 
State. 

I  arrived  in  Boston  on  the  3d  day  of  February,  where  I  met  Br.  Thayer, 
a  member  of  the  Massachusetts  commission  for  the  suppression  of  con- 
tagious diseases  of  cattle.  He  had  made  some  investigations  of  the  New 
Hampshire  outbreak,  and  gave  it  as  his  opinion  that  the  dise-ase  pre- 
vailing there  was  not  contagious.  However,  he  did  not  regard  his  post- 
mortem  examinations  as  satisfactory,  as  he  was  in  no  case  furnished  with 
whole  lungs.  I  also  saw  Dr.  Billings  here,  who  informed  me  that  he  had 
examined  portions  of  diseased  lungs  of  some  of  the  affected  cattle  at 
Haverhill,  N.  H.,  and  firom  the  appearances  he  did  not  regard  the  dis- 
ease as  that  of  contagious  pleuropneumonia.  He  did  not  regard  his 
examination  as  satisfactory,  however. 

I  left  Boston  on  the  5th  day  of  February  for  Concord,  K  H.,  for  the 
purpose  of  seeing  Dr.  A.  H.  Crosby,  chairman  of  the  State  commission. 
He  regarded  the  Haverhill  outbreak  as  of  a  suspicious  character,  and 
advis^  me  to  visit  that  placa  at  once  and  thoroughly  examine  tiie 
affected  herd.  He  gave  me  an  order  for  the  slaughter  of  such  animals 
as  I  might  deem  necessary  for  examination,  and  also  a  letter  to  the 
chairman  of  the  board  of  selectmen  for  the  town. 

I  arrived  in  Haverhill  on  the  morning  of  the  6th,  and  in  company  with 
Idr.  Parker  at  once  proceeded  to  the  farm  of  Mr.  Merrill,  the  owner  of 
the  suspected  herd.  I  found  the  animals  suffering  in  various  degrees 
from  respiratory  troubles.  As  the  herd  was  supposed  to  have  been  in*, 
fected  by  a  drove  of  cattle  from  Canada,  I  asked  Mr.  M.  whea  this  drove 
stopped  with  him.    He  answered — 

On  the  lltli  day  of  September;  tbe  first  case  of  sickness  occnrred  about  October  2 
the  animal  died  on  tbe  i^d  of  November,  Ijaving  been  sick  only  about  one  week. 
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Which  was  the  second  auimal  attacked,  and  when  ? 

Tlie  light-colored  or  Fisher  cow.  Sho  was  taken  somewhere  hetwcen  the  7th  and 
14th  (lays  of  November.  The  calves  first  .showed  symiitoms  of  6ickiiess  about  the  14th 
of  November.  They  were  taken  sick  oue  by  one  with  an  interval  of  about  seven  days 
between  each,  except  in  one  instance,  when  two  were  attacked  at  the  same  time. 

Mr.  Merrill  described  the  symptoms  as  follows : 

Coughing  is  the  first  symptom.  The  nose  is  dry,  and  the  animal  stands  with  its 
back  arched  and  elbows  turned  out.  If  forced  to  move  briskly  about  it  wiU  cough 
and  pant.  The  disease  seems  more  severe  during  a  thaw  than  when  the  weather  is 
colder.  There  is  some  running  from  the  eyes.  The  appetite  is  invariably  good  up  to 
about  twenty-four  hours  before  death.  From  six  to  twenty-four  hours  before  death 
occurs,  the  animal  is  not  able  to  stand.  As  death  approaches,  the  animal  groans  quite 
loudly,  the  breathing  becomes  accelerated,  and  the  cough  seems  to  come  from  a  more 
or  less  solid  body.  Li  coughing,  a  calf  will  extend  its  nose  on  a  level  with  its  neck. 
This  symptom  has  not  been  observed  to  so  groat  an  extent  among  the  cows. 

How  many  cows,  calves,  and  yearlings  did  you  have  in  the  fall  ?  IIow 
many  of  each  have  been  sick,  and  how  many  haA^e  died  ? 

In  the  fall  I  tied  up  the  following  named  animals: 

Cows 11  head.        Sick,    4  head.        Died,  1  head. 

Calves a:3head.        Sick,  10  head.        Died,  fi  head. 

Yearlhigs 13  head.        Sick,    3  head.        Died,  0  head. 

Total 47  17  7 

How  have  these  animals  been  housed,  and  how  have  they  been  fed! 

The  cows  and  yearlings  were  tied  up  on  the  same  side  of  the  barn  in  a  long  row, 
but  the  yearlings  were  kept  at  the  further  end  of  the  building  by  themselves.  The 
calves  have  all  been  kept  together  in  a  sejiarate  pen  18  X  12  X  7  feet.  During  the 
day  they  were  all  turned  out  into  the  barn-yard.  The  cows  have  been  fed  on  roots 
and  hay,  the  yearUngs  on  liay  alone,  and  the  calves  on  hay  and  roots. 

Mr.  Merrill  continued: 

The  cows  from  this  strange  herd  were  put  into  the  bani-yard,  and  the  calves  into  a 
little  pasture  adjoining.  Ahout  a  wrek  affer  this  herd  left,  my  own  calves  broke  into 
this  pasture.  That  would  make  the  ihxte  about  the  18th  of  Sojitember.  October  2()th 
I  brought  home  a  drove  of  calves  myself  from  the  north,  and  the  first  calves  taken 
sick  were  some  of  these  driven  calves. 

This  being  the  statement,  I  rcisjarded  n  post-^nortem  examination  neces- 
sary in  order  to  settle  the  (jiiestion  as  to  whether  this  outbreak  was  o(i- 
c»iusioned  by  contagious  pleuro-pneumonia.  For  this  puri)Ose  I  thought 
it  best  to  take  the  '^Fisher,"  or  light-colored  coav,  as  she  was  the  first  at- 
tacked and  had  been  the  sickest  animal  of  the  lot.  She  was,  therefore, 
slaughtered.  I  found  the  lungs  in  a  lyerfectly  healthy  condition.  The 
pleura  of  the  ribs  still  showed  plain  tiaces  of  previous  inflammation,  but 
she  had  so  far  regained  her  health  as  to  commence  to  again  lay  on 
healthy  fat.    This  cow  n^ver  had  contagious  pleuro-pneumonia. 

I  found  a  calf  quite  sick,  evidently  in  an  almost  dying  condition. 
This  was  next  killed,  and  an  examuiation  revealed  the  fact  that  it  had 
been  suffering  from  a  clear  and  unmistakable  attack  of  bronchitis.  This 
I  demonstrated  to  the  satisfaction  of  the  medical  representative  of  the 
Kew  Hampshire  commission,  Dr.  Watson.  There  had  been  preserved 
a  pair  of  lungs  taken  from  a  calf  which  had  died  a  few  days  previously'. 
These  showed  the  lesions  of  sporadic  pneumonia,  with  some  bronchitis. 
All  the  specimens  were  sent  to  New  Yorl:  for  the  inspection  of  the  pro- 
fession. 
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CAUSE  OF  THE  OUTBREAK, 

In  looking  about  for  tlio  cause  of  this  outbreak,  the  buildiu<js  and  the 
lay  of  the  land  in  the  immediate  vicinity  of  the  premises  were  thoroughly 
examined.  The  homestead  is  a  meadow  farm,  lies  well,  and  is  inclosed 
by  small  hills,  with  a  brook  running  a  crooked  course  near  to  the  budd- 
ings— a  place  that,  in  the  fall  of  the  year,  >yould  retain  the  fogs  rising 
from  the  water  for  a  considerable  length  of  time.  Further  investigation 
proved  this  theory  correct 

The  calves,  when  removed  from  the  meadow,  where  one  or  two  of  them 
had  taken  cold,  were,  about  the  10th  of  Xovember,  put  into  a  close  shed 
18  feet  Jong,  12  feet  wide,  and  7  feet  high.  Here  they  were  tied  up  in 
two  rows,  and  were  so  clase  together  that  they  completely  packed  the 
pen.  This  huddled  condition,  to  my  mind,  furnished  ample  cause  for 
the  outbreak,  for  I  do  not  think  that  a  pen  of  such  dimensions,  with  so 
many  animals  confmed  in  it,  could  be  sufficiently  ventilated  to  preserve 
health  in  the  absence  of  meclianical  means.  I  advised  the  erection  of 
another  pen  and  a  division  of  the  herd. 

I  found  that  tliecows  had  caught  cold  from  being  constantly  subjected 
to  a  draft  of  cold  air,  so  applied  as  to  keep  their  bodies  constantiy 
bathed  in  a  cold  current.  The  arrangement  of  the  bam  is  given  in  the 
following  diagram: 

POQtr  1, ^ -POOR  2.  OOORa* 
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The  yearlings  were  turned  in  through  door  No.  1,  and  divided  from 
the  cows  by  a  i>artition.  This  door  was  then  closed,  and  they  were  left 
to  themselves.  The  cows  were  turned  in  at  door  No.  2,  which,  together 
with  the  large  barn-door,  w  as  open  a  considerable  portion  of  the  time. 
Door  No.  3  was  seldom  used.  Between  the  cows  and  the  barn-door  was 
a  board  partition,  with  the  board  at  the  bottom  Jixed  to  lift  vp,  thus  leav- 
ing an  open  space  fifteen  inches  wide  directly  in  front  of  the  cows  and 
down  at  the  Hoor.  Exce])t  in  vo-y  cold  weather,  this  novel  ventilating 
device  was  left  open  all  the  time.  The  air  rushed  in  through  the  wide 
open  door  and  the  opening  in  front  of  the  cows,  passing  ovex  and  bath- 
ing their  bodies,  and  especially  the  under  pai't  of  their  breasts,  chests, 
and  abdomens,  on  its  way  out  at  door  No.  2,  whicli,  by  the  way,  is  a 
little  larger  than  any  of  the  doors  on  this  side.  This  cause  I  regarded 
as  suflicient  to  give  the  toughest  animal  a  cold. 

In  order  to  prove  this  tlieory  correct,  it  is  onlj'  necessary  to  state  the 
following  facts:  Cow  «  in  the  diagram,  a  small  and  neiirly  black  one^ 
stood  in  the  comer  against  tlie  i)artitiou,  jw^f  out  of  the  lineof  draught, 
and  has  never  even  congJiciL  Cow  b  was  the  first  animal  t<iken  sick,  and 
the  only  one  that  died.  Cow  c  w^as  sick,  but  not  so  bad  as  either  cows 
h  or  (?.    Being  next  the  partition,  even  if  on  the  cold  side  of  it,  may  ae- 
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count  for  tliis  in  a  inousiirc.  Cow  d  Iiad  been  but  veiy  little  troubled. 
She  couched  slightly,  but  nothing  more;  the  luirtil ion  may  have  pro- 
tected her.  Cow  e,  the  light-colored  or  Fisher  cow,  was  the  second  one 
taken  sick,  and  was  more  seriously  afl'ected  than  any  of  the  others  ex- 
cept the  one  that  died.  Of  the  four  animals  which  were  called  sick, 
although  the  whole  herd  except  cow  a  w  ere  more  or  less  affected  with 
coughs,  cow  /  came  third.  The  yearlings  were  turned  in  and  tied  up 
without  any  regard  to  regularity  or  place.  Several  of  them  coughed. 
Three  of  them  were  sick,  i.  e.,  the  respiration  Avas  considerably  acceler- 
ated, but  none  of  them  died.  It  was  advised  to  close  up  the  feeding 
space  next  the  floor  and  put  it  up  in  the  partition  3  J  or  4  feet  from  the 
floor,  so  that  the  draught  through  would  be  over  the  heads  of  the  cattle. 
It  may  be  objected  that  this  cause  has  been  in  operation  for  years, 
and  no  such  trouble  has  before  occurred.  The  only  answer  to  this  objec- 
tion is  that  the  past  season  has  been  remarkable  for  its  sudden  changes. 
I  am  told  that  it  has  not  been  uncommon  here  for  the  thermometer  to 
vary  from  30^  to  40^  in  the  course  of  twenty-four  hours.  These  sudden 
changes  are  as  liable  to  affect  cattle  as  human  beings,  and  where  exposed 
OB  these  were,  without  artificial  covering,  they  could  hardly  be  expected 
to  remain  exempt  from  serious  colds.  Another  thing  should  be  remem- 
berc<l:  the  past  winter  has  been  so  mild  that  attendants  no  doubt  be- 
came more  careless  than  usual,  and  often  neglected  to  close  the  doors 
and  feeding-troughs. 

CONNECTICUT. 

In  the  course  of  my  investigations  in  Connecticut  the  following  facts 
were  gleaned : 

Statement  of  Hon.  E,  H.  Hyde,  chairman  of  commission. 

An  outbreak  of  contagious  pleuropneumonia  had  occun-ed  at  Green- 
wich, occasioned  by  exposure  to  a  calf  which  had  been  brought  from 
New  York  and  placed  in  the  herd  of  Mr.  B.  Livingstone  Mead.  This 
farm  is  located  on  the  State  line,  a  part  being  in  the  State  of  New  York 
and  a  part  in  that  of  Connecticut.  The  buildings  are  in  Connecticut. 
This  herd  consisted  of  20  head.  From  7  to  9  animals  have  died,  the  last 
one  about  the  18th  of  March,  1879,  The  remainder  are  unaccounted 
for.    These  animals  were  at  one  time  examined  by  Professor  Law. 

The  herd  of  Daniel  M.  Griffin,  on  an  adjoining  farm,  contracted  the 
disease  from  Mr.  Mead's  herd.  He  had  27  head,  8  of  which  died. 
With  the  exception  of  one  animal,  Mr.  G.  sold  the  remainder  of  his  herd 
to  dealers  in  New  York  for  slaughter.  The  one  he  retained  remains 
with  his  tenant,  and  will  soon  be  slaughtered  on  the  place. 

Joseph  B.  Husted,  of  Greenwich,  took  some  cattle  to  New  York  for 
slaughter,  among  them  two  cows.  They  were  all  landed  at  the  infected 
Sixtieth  street  yard.  The  cows  were  not  sold,  and  after  some  hesitation 
on  the  part  of  the  New  Y^ork  commission  they  were  allowed  to  be 
returned  to  Connecticut,  the  commissioners  of  the  la^t-named  State 
being  notified  of  the  fact.  The  State  authorities  at  once  ordered  tliem 
quarantined,  but  before  the  letter  reached  Mr.  Hunted  he  had  sold  them, 
and  they  are  still  untraced.  They  were  taken  away  fi^om  Greenwich  on 
or  before  July  11, 1879. 

Mr.  Curtis  Judson,  of  Watertown,  near  Watc^bury,  keeper  of  the 
Grameroy  Park  Hotel^  bought  two  cows  from  Hedge,  a  deahn^  iu  New 
York,  and  placed  them  iu  an  excellent  herd  of  his  own  at  Watertown. 
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They  proved  to  be  affected  with  contagions  pleuro-pneumonia,  and  soon 
infected  tlie  herd  Avith  which  they  had  been  placed.  The  herd  was  quar- 
antined by  order  of  the  State  commissioners,  but  tlie  owner,  on  the  8tli 
of  March,  1879,  broke  quarantine  and  took  them  to  Xew  York.  Tliis 
fact  coming  to  the  knowledge  of  the  authorities  in  time,  tliey  Avere 
enabled  to  be  in  Kew  York  on  the  arrival  of  the  animals,  where  they 
were  at  once  killed  by  order  of  the  New  York  commission. 

Mr.  David  D.  Hawiey,  of  Danbiiry,  had  an  outbreak  of  disease  in  his 
herd  on  October  27,  187D.  Tliey  were  visited  by  Dr.  Hopkins,  of  IJsew 
York,  who  made  an  autopsy  of  a  calf  and  prononnced  the  disease  tuber- 
culosis. The  calf  came  from  New  Y^ork,  and  had  been  with  the  herd  but 
a  month. 

3Ir.  Porter,  of  Waterbury,  had  an  outbreak  among  his  cattle  on  ihe 
13th  of  November,  which  the  attending  veterinarian  feared  might  prove 
to  be  contagious  pleuropneumonia.  The  herd  was  visited hj  the  State 
board  on  November  18,  and  the  decision  arrived  at  was  that  the  aui- 
nials  were  suffering  simply  from  sporadic  disease.  No  post  mortem 
examination  was  made,  and  they  are  now  reported  as  doing  well. 

Some  trouble  was  reported  among  cattle  at  Hartland  and  Milford,  hut, 
on  examination  by  the  commissioners,  the  disease  was  decided  to  be 
sporadic. 

I  visited  tliQ  herd  of  Mr.  L.  B.  Mead,  of  North  Greenwich,  which  I  found 
suffering  from  contagious  pleuropneumonia.  Although  the  trouble  was 
of  long  standing,  some  of  the  cows  certainly  were  in  a  condition  to  cou- 
vey  the  disease  to  healthy  or  non-infected  animals.  There  were  teu 
cows,  one  pair  of  oxen,  one  yearling,  and  six  calves  in  this  herd. 

The  herds  of  Daniel  M.  Griffin,  Joseph  B.  Busted,  David  D.  Hawley, 
and  Mr.  Porter  were  visited,  but  no  cases  of  the  plague  were  found. 
Reports  from  Watertown,  Waterbury,  North  Brandford,  Hartland,  and 
Milford  were  of  sucli  an  assuring  character  that  I  did  not  deem  it  neces- 
sary to  visit  those  points. 

NEW  YOBK. 

I  am  indebted  to  the  New  York  commission  for  the  following  state- 
ment made  Febniary  12, 1880 : 

Putnam  County, — On  the  line  of  the  Harlem  Eailroad  thei\3  have  been 
lately  slaughtered  176  animals.  Of  these  40  >vero  acute  cases.  The 
others,  ha\ing  been  exposed  to  the  contagion,  were  killed  to  prevent  the 
spread  of  the  disease.    The  beef  was  marketed. 

In  the  town  of  Kent  Joseph  R.  Sprague  has  an  infected  herd  of  CO 
head  of  cows,  steers,  and  calves.    Tliey  are  now  in  quarantine. 

Westchester  County. — In  Yonkers  Mr.  Austin  had  a  herd  of  27  head, 
which  had  been  reduced  by  the  ravages  of  the  disease  to  8  animals.  Mr. 
Peiri)oint  had  a  herd  of  11  head,  which  had  been  exx)Osed  to  infection. 
Two  of  these  had  been  killed.  Mr.  Cheever,  on  OdelPs  farm,  has  a  herd 
of  12  head  that  have  been  infected.    Mr.  Coylo  has  one  animal  infected. 

In  Croton  Falls,  Bedford  Townsliip,  Mr.  Butler,  who  generally  keeps 
about  50  animals,  has  lost  by  death  and  slaughter  his  entire  heiil,  with 
one  exception. 

Xew  Yorlc  City. — In  the  city  there  are  believed  to  be  but  five  infected 
stables  left.    These  are  in  quarantine,  and  are  located  as  follows  : 

No.  1.  West  Seventieth  street    Old  chronic  cases. 

No.  2.  West  Seventy- eighth  street.    Acute  ca^es. 

No.  3.  East  Ninetieth  street  and  Madison  avenue.    Acute  cases. 
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Ko.  4.  Eiist  One  hundred  and  twentieth  street  and  Fourth  avenue. 
Acute  cases. 

♦Ko.  5.  East  One  hundred  and  twenty -first  street  and  Fourth  avenue. 
Acute  cases. 

Long  Island. — The  whole  western  end  of  this  island,  as  far  back  as 
Jamaica,  is  more  or  less  infected.  The  8ta.bles  of  Gaii",  Fleisehmann  & 
Co.,  of  Blissville,  ori^nally  the  hot-bed  of  the  disea.se,  are  now  perfectly  i 
free  from  all  contagion.  Jamaica  is  located  some  10^  miles  back,  there- 
fore the  infected  district  includes  Brooklyn,  Xew  "Utrecht,  Flatbush, 
Gravesend,  Flatlands,  and  Kew  Lots,  in  Kings  County,  and  Long 
Island  City,  ^N^ewtown,  Jamaica,  Flushing,  and  Creedmoor,  in  Queens 
County. 

Suffolh  County, — At  the  extreme  eastern  end  of  the  island  are  exten- 
sive unferteed  ranges,  used  as  common  pastures.  The  plague  prevailed 
among  herds  grazing  on  these  ranges,  but  it  is  now  believed  they  are 
thoroughly  freed  from  it,  as  the  last  known  cases  were  destroyed  at 
Montauk  August  28, 1879,  and  at  Bellport  August  11, 1870.  This  por- 
tion of  the  island  has  been  subjected  to  numerous  examinations,  and  is 
now  regarded  as  entirely  free  from  the  plague. 

Staten  Island. — A  year  ago  one  case  of  the  plague  was  discovered  on 
this  island.  The  animal  was  killed.  No  case  has  since  appeared,  and 
the  island  is  now  regarded  as  absolutely  free  from  the  disease. 

On  the  12th  and  13th  days  of  February,  in  company  with  one  of  the 
New  York  inspectors,  I  visited  several  stables  in  Brooklyn.  I  found 
several  chronic  cases  in  these  stables,  but  no  acute  ones.  At  Johnson 
avenue  slaughter-house  I  was  shown  a  j)ortion  of  a  characteristically- 
diseased  lung,  which  had  been  taken  from  an  animal  killed  a  few  hours 
previously. 

On  Febniary  14  I  visited  the  stables  of  Mr.  Lang,  One  hundred  and 
nintli  street  and  Fourth  avenue,  New  York,  where  I  found  three  cows 
suffering  with  the  plague.  One  of  tliose  was  a  very  acute  case,  and  I 
was  informed  had  been  afflicted  but  three  days.  Tliis  and  one  of  the 
others  had  been  condemned  to  the  offal  dock.  Mr.  Froudie,  a  neighbor 
of  IVIr.  Lang,  lost  a  cow  on  t\\Q  12th  day  of  February  by  the  disease.  A 
week  before  he  had/bought  a  cow  from  a  dealer  named  Louis,  and  the 
cow  that  died  was  taken  sick  on  that  day  that  this  cow  came  to  his 
Btable.  The  nearest  stable  to  Mr.  Froudie's  is  on  One  hundred  and 
twelfth  street  and  Fourth  avenue.  ^Ii\  Froudie  had  owneil  the  cow  he 
lost  for  eight  months.  Lang  purchased  his  sickest  cow  from  a  dealer 
named  t'ranke  some  four  or  five  weeks  previous.  She  was  a  "  two-titter," 
and  on  that  account  Franke  knocked  oft  $5  on  her  price.  She  never  did 
well.  The  other  two  commenced  coughing  three  or  four  days  before  my 
visit. 

On  the  afternoon  of  the  same  day  I  visited  the  olfal  dock  and  wit- 
nessed the  autopsy  of  Lang's  cows,  alluded  to  above.  Both  cases  re- 
vealed well-marked  lesions  of  acute  pleuro-pneumonia  contagiosa.  One 
of  the  animals,  which  showed  a  temperature  of  105^  Fahr.,  and  30  i-espi- 
rations  per  minute,  had  the  whole  posterior  lobe  of  the  left  lung  consol- 
idated and  strongly  adherent  to  the  costal  pleura.  The  right  lung  was 
lu^alrliy.  The  pericardium  was  thickened  to  half  an  inch.  In  both  lungs 
of  the  sccnnd  cow  were  found  a  number  of  small  isolated  spots  of  tlie 
clijujuf  eristic  lesions  of  the  disease,  the  largest  being  about  the  size  of  a 
tlonble  list.  Their  borders  were  well  dciined,  and  tlie  intermediate  por- 
1  ifjiis  of  the  lung-tissue  appeared  perfectly  healthy  to  the  naked  eye. 

''The  laBt-named  stables  were  infected  Ixom  One  hundred  and  twentieth  street. 
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On  Fobniary  16,  at  One  hundred  and  twentieth  street  and  Fourth 
avenue,  I  found  three  cows  which  had  been  ex])ose<l  to  infection,  and 
were  in  quarantine.  They  appeared  healthy,  and  one  had  just  been  sold 
to  a  butcher  named  McEvoy. 

In  Trcniont,  at  the  stable  of  Mr.  Bohle,  I  found  two  cows,  one  of  which 
had  been  put  into  an  infected  st-able  on  Christmas.  Her  temi)eratare 
^  was  lOlo  Fahr.,  and  she  was  breathing  at  the  rate  of  30  respirations  per 
minute.  Tlie  other  animal  was  a  Jersey  cow;  both  animals  had  been 
ordered  slaughtered  as  soon  as  they  could  be  got  ready  for  the  butcher. 
A  Mr.  Connors,  a  neighbor,  had  had  some  tix>uble  with  his  herd,  but 
they  were  quarantined  and  seemed  to  be  doing  well.  The  infection  to 
this  herd  of  Mr.  Bohle's  was  communicated  by  a  cow  that  was  pastured 
with  ten  others  on  a  common  lot.  She  developed  contagious  pleuro- 
pneumonia, and  was  killed  in  the  month  of  August.  Three  ifionths  at^ 
nineteen  daps  thereafter  the  second  animal  was  attacked  and  sent  to  the 
ottal  dock,  where  she  was  slaughtered.  At  the  end  of  three  weeks  a 
thiixl,  and  at  the  end  of  four  weeks  a  fourth,  animal  was  taken  sick,  and 
both  were  slaughtered.  The  first  one  of  these  animus  belonged  to  Mr* 
B.  Jorkman,  the  other  three  to  Mr.  Bohle,  who,  as  has  b^n  before 
stated,  bought  a  fresh  cow  on  Christmas  and  put  her  in  with  one 
remaining  from  his  original  herd.  This  was  in  direct  violation  of  the 
law  and  his  instructions.  She  is  now  diseased  and  has  been  ordered  to 
be  killed.  Tlicse  ten  animals  were  strictly  isolated  as  soon  as  the  first 
cow  was  killed,  and  no  other  infection  was  then  possible.  Two  of  them 
have  since  been  fattened  and  sent  to  the  butcher  in  a  healthy  condition. 
The  remainder,  with  the  exception  of  those  belonging  to  Mr.  Bohle,  are 
still  free  from  disease. 

On  the  17th  day  of  February,  in  company  with  Professor  Ijew  and  Dr. 
Hopkins,  I  visited  the  farm  of  Mr.  Joseph  Spraguc,  in  Kent,  Putnam 
County^hose  herd  was  infected  and  had  been  in  quarantine  for  some 
time.  The  herd  consisted  of  53  head,  and  were  sold  during  the  day  by 
the  State  commission  to  butchers  who  had  been  notified  to  attend.  The 
animals  brought  an  average  of  §6  per  head,  which  was  regarded  as  a 
low  price.  Three  of  the  animals  were  considered  too  badly  diseased  for 
beef,  and  on  being  killed  showed  well-marked  lesions  of  the  disease  in 
its  different  stages.  This  herd  was  infected  by  a  cow  purchased  from  a 
dealer  named  Kobinson. 

On  February  18,  in  company  with  the  same  gentleman,  I  visited  Cro* 
ton  Falls,  Westchester  Couiity.  We  found  here  a  gentleman  by  the 
name  of  Butler,  who  had  lost  31  animals  out  of  a  herd  of  32  by  the 
plague.  His  remaining  cow  was  in  quarantine,  with  no  symptoms  of 
the  disease  manifest.  On  the  loth  of  June  last  Mr.  Butler  bought  17 
cows  of  Mr.  Ilobinson,  i\\e  dealer  above  referred  to,  and  they  were  de- 
li vert-d  to  him  on  the  17th  of  the  same  mouth.  They  had  been  pastured 
all  the  summer  on  **  Hyatt's  lower  fann^^  tcith  a  cow  that  hnd  been  sieh 
but  had  recovered.  The  first  animal  on  Butler's  farm  sickened  on  Sep- 
tember 10,  and  soon  died.  The  remaining  30  head  ^^  ere  either  slaugh- 
U'YCil  for  beef  or  killed  diseased. 

On  Febnuny  Jl>,  in  comj)any  with  the  ►same  gentleman,  I  visiteil  the 
farm  of  Mr.  Daniel  Austin,  in  Yonker.s,  West<ihestcr  County.  Origi- 
nally this  geiitlonian  had  a  herd  of  21  head,  18  of  wliich  had  either  died 
of  <he  ])lngne  or  had  been  killed  for  beef  in  the  incii)ient  stages  of  tlie 
diseaise.  Five  of  the  uidinals  were  killed  for  href,  and  showed  no  lesions 
of  the  disease.  Of  the  four  remaining  two  are  well-nnirkod  chronic 
cases,  i.  c,  having  portions  of  encysted  lung.    This  herd  was  infected 
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by  a  cow  that  had  pastured  on  an  iinfenced  range  called  "  Hog  Hill,"  in 
the  tovm  of  Yonkers.  She  wandered  into  a  field  near  Mr.  Austin's  place, 
where  she  died  on  the  27th  or  28th  of  July,  and  was  not  buried  for  some 
days  after.  The  disease  appeared  among  Mr.  Austin's  cattle  on  October 
21.  The  herd  of  Mr.  Odell,  on  whose  farm  this  cow  died,  was  no  doubt 
infected  by  tlie  same  animal.  His  herd  consisted  of  some  valuable  Jer- 
seys, among  which  the  plague  appeared  on  August  28.  We  killed  three 
of  his  animals,  and  they  all  showed  well-marked  lesions  of  the  disease. 

On  February  20,  visited  Mr.  Tice,  of  Newtown,  which  is  a  suburb  of 
Brooklyn,  Long  Island.  His  herd  was  infected  about  the  middle  of  Oc- 
tober. Eight  of  his  animals  died,  and  he  had  continued  to  fill  their 
places  with  fresh  ones.  We  found  12  of  his  animals  suflfering  with  the 
plague.  Two  cows  were  killed — one  an  acute  and  the  other  an  older 
case — and  both  showed  well-marked  traces  of  the  disease.  His  herd 
was  infected  by  a  cow  seilt  him  about  the  20th  of  September. 

A  Mr.  Grady,  whose  stables  are  inBlissville,  a  portion  of  the  suburbs 
of  Brooklyn,  had  lost  11  head  of  cows,  out  of  a  herd  of  14,  since  the 
middle  of  September. 

PENNSYLVANIA. 

I  arrived  in  Philadelphia  on  Februaiy  24,  and  diu^iug  the  evening 
visited  and  had  a  conversation  with  Dr.  J.  W.  Gadsden,  relative  to  the 
prevalence  of  the  plague  in  Pennsylvania.  Dr.  Gadsden  showed  me  a 
private  telegram  giving  him  the  information  that  the  British  Govern- 
ment contemplates  raising  the  embargo  on  cattle  transported  from  the 
Western  and  Southwestern  States  through  Canada  and  shipped  to  Great 
Britain  from  ports  of  the  Dominion  Oovemment 

On  the  morning  of  February  25,  in  company  with  Dr.  Francis  Bridge, 
I  visited  the  farm  of  Mr.  J.  F.  Taylor,  located  near  the  town  of  Marple, 
Delaware  County,  Pa.  We  found  the  gentleman's  herd  suftering  with 
the  disease.  Having  selected  and  paid  for  four  acute  cases,  the  animals 
were  slaughtered  and  examined.  The  port  mortem  examination  revealed 
all  the  lesions  of  the  disease  in  its  acute  stage.  This  herd  was  infected 
by  a  cow  purchased  by  Mr.  Taylor  in  the  Philadelpliia  stock-yards.  She 
was  in  very  good  condition,  and  when  she  arrived  on  the  farm  seemed 
very  tired.  iText  morning  she  refused  to  eat  and  seemed  sick.  She  died 
in  a  few  days  thereafter  with  all  the  symptoms  exhibited  by  those  that 
have  since  died  of  contagious  pleuro-pneimionia. 

On  February  20  1  visited  the  farm  of  Mr.  Wynne,  near  Philadelphia. 
His  herd  originally  consisted  of  34  head.  Ten  of  these  had  already  been 
killed,  and  two  had  died  of  the  disease.  An  exaioination  of  those  left 
developed  the  fact  that  the  disease  was  still  present  in  both  an  acute 
and  chronic  form.  The  owner  objected  to  the  slaughter  of  any  of  the 
animals.  His  herd  was  infected  by  some  cows  he  jnirchased  in  the 
Philadelphia  stock-^ards.  The  disease  broke  out  about  the  iirst  of 
June  last. 

'On  the  27th  day  of  February  I  visited  Messrs.  Martin.  Fuller  &  Co., 
who  have  charge  of  the  Pliiladelphia  ntoek-yards.  Tnoy  offered  me 
every  facility  for  an  exnminalion  of  the  preiuiscs.  During  my  interview 
with  tliese  gontlenien,  Mr.  Fuller  said  that  sotnotliing  ou*^iit  to  be  done 
to  relieve  tlio  (leal«Ts  in  stock  rrt)in  tlie  o])]>ressi()u  of*  tlie  Kn^lish  em- 
bargo— that  liie  lluropean  dude  is  now  rallied  on  :it  a])Osifive  loss,and 
tliat  tills  loss  is  <*Ie;ul.v  trae<'aule  to  the  e3nhar;j;o  on  oar  live  eiiUle.  He 
fui'ther  stilted  that  he  was  in  Fjurope  last  season,  and  found  the  market 
Hooded  at  Liverpool.    Uis  stock  was  detained  lifteen  days  in  (luaiantine 
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before  it  could  be  slanghtered.  ]>esi(les  the  ex])en«e  of  feeding*  all  tliis 
time,  bis  animals  were  positively  slirinkiug  in  Aveigbt — that  Avlieu  they 
were  finally  slanghtered  he  was  compelled  to  accept  any  price  oli'erecL 
He  found  dealers  there  Avho  said  they  could  afford  to  give  fiom  $15  to 
$20  i)er  head  more  for  the  animals  if  they  were  allowed  to  drive  them 
back  into  the  country  and  slaughter  them  only  as  needed. 

During  the  day  I  met,  by  appointment,  Secretary  Edge,  si)ecial  agent 
of  the  governor.  He  seemed  to  appreciate  the  ftict  that  more  thorough 
and  active  measures  than  those  heretofore  nsed  are  necessary  for  a  com- 
plete suppression  of  the  i)lague.  He  thinks  the  better  plan  woidd  be  to 
pay  a  good  price  for  all  exposed  animals,  and  that  in  the  country  all  cx- 
l)Osed  and  iiiected  animals  should  be  slaughtered  as  well  as  those  acutely 
diseased.  Under  existing  circumstances  he  does  not  think  it  would  be 
politic  for  the  State  of  Pennsylvania  to  thoroughly  eradicate  the  dis- 
ease; indeed,  he  does  not  think  this  possible  so  long  as  the  southern 
border  of  the  State  is  unprotected  from  importMions  from  Maryland. 
Until  quarantine  measiu^es  are  established  against  this  State,  or  the 
State  itself  takes  some  action  for  the  sui)pression  of  the  disease  within 
its  borders,  the  State  of  Pennsylvania  cannot  hope  for  success.  Tlie 
farmers  of  Pennsylvania  will  go  to  the  Baltimore  stock-yard  to  buy 
"  frames,"  and  in  this  way  new  cases  are  continually  being  brought  into 
the  State.  Under  the  present  construction  of  the  law  siS&cient  means 
to  pay  a  fair  indemnity  cannot  be  obtained,  and  to  kill  even  diseased 
animals  without  funds  to  pay  for  them,  the  secretary  believes  would  re- 
sult disastrously,  as  it  would  prejudice  the  farmers  against  a  better  law, 
which  is  hoped  for  in  the  near  futuie.  His  policy  is  simply  an  effort  to 
keep  the  disease  within  its  present  limits  witli  the  destruction  of  as  few 
animals  as  possible.  Up  to  January  1, 1880,  the  secretary  had  expended 
but  $2j700  in  repressive  measures. 

On  February  28,  while  examining  some  cows  at  the  stock-yards,  I 
found  an  acute  case  of  contagious  pleuro-pneumonia.  The  affected 
animal  was  in  a  yard  with  some  twenty  other  milch  cows,  and  all  were 
being  offered  for  sale.    This  animal  was  seen  also  by  Dr.  Bridge. 

On  March  1,  while  examining  lungs  of  slaughtered  animals  at  the 
Philadelphia  abattoir,  I  found  one  showing  the  well-marked  lesions  of 
the  plague.  The  butcher  said  the  animal  came  from  Illinois,  but  it  was 
afterwards  traced  to  Cecil  County,  Maryland. 

On  the  2d  day  of  ]\Iarch  I  visited  Camden  and  learned  some  facts 
relative  to  the  extent  of  the  plague  in  Xew  Jersey. 

On  the  3d  instant  I  attended  a  meeting  of  the  farmers  and  stock- 
raisers  in  the  infected  district.  The  meeting  Avas  held  in  Philadelphia, 
and  was  called  for  th6  purpose  of  devising  means  for  the  extiriiation  of 
the  plague.  During  the  day,  visite>d  Elm  Station,  Montgomery  County, 
and  assisted  in  selecting  six  diseased  animals  from  Mr.  Wynne's  herd 
for  the  purpose  of  post  mortem  examination. 

On  the  4th  and  5th  days  of  March  I  was  engaged  in  examining  lungs 
of  slaughtered  animals  at  the  Philadelphia  abattoir.  I  found  no  tracer 
of  the  disease,  but  on  the  4tli  instant,  while  examining  somecx)ws  at  the 
stock-yards,  I  found  a  second  case  of  the  plague  in  an  animal  that  came 
from  near  Gettysburg,  Adams  County,  Pennsylvania. 

The  following  are  the  sources  of  inlVction  and  locations  of  diseased 
lieids  in  Pennsylvania  : 

Fhiladeiphia  County, — Tlu»,  IMiiladclphia  stock-yards  ai^  infected. 
These  yards  are  constantly  receiving  and  sending  out  to  different  locali- 
ties diseased  and  infected  animals. 
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Clwtster  County. — Mr.  M.  Coming,  of  Chester  Valley,  has  a  herd  of  27 
head,  among  which  the  disease  has  appeared.  The  herd  was  infected 
by  a  cow  purchased  fron\  a  drover,  and  the  infection  coukl  not  be  traced. 

3Ir.  J.  Dickinson,  of  Chester  Springs,  has  a  herd  of  28  head.  These 
animals  were  infected  by  the  owner,  who  brought  the  contagion  from  a 
neighboring  farm  where  he  had  administered  medicine  to  a  diseased 
animal. 

■  Mr.  G.  V.  Kennard,  Chester  Valley,  had  a  herd  of  18  animals  infected 
by  his  neighbor's  cattle  (Mr.  Coming's). 

Mr.  Kennard's  cattle  had  infected  a  herd  of  14  head  owned  by  Mr. 
J.  W.  Wilson,  his  near  neighbor. 

Mr.  C.  Holland  Frazer,  of  the  same  neighborhood,  had  a  herd  of  26 
head  infected  by  a  purchased  animal,  which  he  was  unable  to  trace. 

Mr.  W.  Pugh,  of  Chester  Springs,  had  his  herd  infected  by  Mr.  Dick- 
inson, alluded  to  above,  who  visited  this  herd  for  the  purpose  of  admin- 
istering medicine  to  a  sick  animal. 

W.  J.  and  H.  A.  Pollock,  Downingtown,  had  aherd  of  30  head  infected 
by  a  purchased  animal. 

Mr.  W,  Eeid,  West  Chester,  herd  of  5  head,  chronic  cases;  soiu?ce 
of  infection  unknown. 

Mrs.  Harmaan,  West  Chester,  herd  of  12  head;  infected  IVom  neigh- 
boring cattle. 

Mr.  W.  E.  Penneypacker,  Cambria,  herd  of  14  head ;  probably  infected 
from  neighboring  herd. 

Holmes  and  Bunting,  Oxford,  herd  of  35  head ;  infected  by  Mr. 
Turner's  cattle  on  adjoining  farm. 

Mr.  M.  Young,  Bradford,  heixi  of  36  head;  infected  by  Mr.  Turner's 
cattle. 

Between  the  herds  of  Holmes  and  Bunting  and  Mr.  Turner  was  a  large 
meadow.  The  bulls  broke  down  the  two  intervening  fences,  and  the  herds 
mingled  in  the  meadow.  The  herds  were  separated  as  soon  as  men  on 
horseback  could  separate  them,  but  not  soon  enough  to  prevent  infection. 

Montgomet^  County, — Messrs.  J.  L.  and  A.  S.  Reiff,  Worcester,  herd 
of  15  head.  Jacob  L.  Reiff  had  bought  of  live  different  dealers  during 
May  and  June,  and  it  was  impossible  to  tell  from  which  one  the  disease 
came.  Two  animals  had  died,  and  two  others  had  been  killed  by  order 
of  the  State  inspector.  Five  others  had  been  slightly  affected,  but  had 
recovered.  A.  S.  Reiff  puichased  a  cow  of  his  son  in  July,  about  the 
time  of  the  outbreak.  One  animal  died,  and  a  second  one  was  condemned 
and  killed  by  order  of  the  State  inspector.  Five  other  animals  were 
affected,  but  all  had  recovered  and  had  been  released  from  quarantine. 

Joseph  Tyson,  Worcester,  herd  of  13  head.  Mr.  Tyson  purchased 
a  cow  of  a  man  who  had  previously  purchased  her  at  the  Philadelphia 
stock-yards.  She  was  killed  on  September  24, 1879,  by  order  of  the 
State  inspector,  but  as  she  had  been  isolated  on  the  appearance  of  the 
iirst  symptoms  of  the  disease,  only  one  other  ^as  infected. 

Charles  T.  Johnson,  Lederachs\'ille.  This  gentleman's  heixl  was  in- 
f(»cted  by  an  animal  purchased  from  a  dealer.  U])  to  the  date  of  the 
Iirst  inspection  in  October  last,  five  animals  had  died.  One  was  after- 
wards condemned  and  killed.  Five  out  of  the  remaining  ten  were  af- 
fected, but  had  recovered. 

Peter  M.  Frederick,  Lansdale.    Herd  quarantined  January  29, 1880. 
Tlie  infection  was  communicated  by  a  cow  jnirchased  in  the  Phila<lel- 
phia  stock-yanls.    Two  animals  had  been  condemned  and  killed.    The 
remainder — ton  animals — were  free  from  disease  on  Mardi  4. 
30  AG 
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Jacob  1).  Wislor,  Worcester.  Herd  quarantined  Febmary  6.  Three 
animals  bad  been  condemned  and  killed,  and  three  others  were  sick. 

John  0.  Blattner,  Worcester,  herd  of  16  liead.  Tlie  plague  had  pre- 
vailed in  this  herd  in  a  mihl  form  for  the  pa.st  fonr  months.  None 
of  his  animals  died,  and  he  did  not  suspect  the  nature  of  the  disease. 
His  cows  were  greatly  reduced  and  he  had  been  feeding  at  a  los«. 

One  of  his  animals  had  commenced  to  lay  on  fat,  and  all  were  free 
from  disease  except  the  altered  structure  of  the  lunji^s,  the  natural  result 
of  the  disease.  This  hwd  wiis  infected  by  Mr.  A.  F.  lieili-s  cattle,  men- 
tioned above. 

W.  W.  Latrobe,  Merion,  herd  of  14  heM. 

W.  Wynne,  Elm  Station,  herd  of  28  hexid.  This  gentlenmn  had  lost 
several  animals.  The  infection  came  Irom  a  cow  purchased  at  the  West 
Philadelphia  stock-yards. 

Bticlcs  County. — ^Aaron  Yoder,  Dublin.  This  herd  was  quarantined 
September  25.  The  first  cow  to  sicken  was  one  that  he  purchased  two 
weeks  previously.  As  she  had  pttssed  through  the  hands  of  three  dif- 
ferent parties,  it  was  impossible  to  trace  her  back  satisfactorily.  Three 
out  of  the  four  were  alTected,  but  had  "  recovered." 

Isaiah  lOetzing,  Dublin.  Tin's  herd  received  its  infection  from  Yoder^s 
cattle  before  they  were  quarantined.    Three  animals  had  recovered. 

Lehigh  County, — Charles  Krauss,  East  Greenville.  This  herd  was 
quarantined  December  13.  The  infection  came  through  a  cow  i)urcha6ed 
at  the  Baltimore  stock-yards.  Two  animals  died  and  eleven  were  con- 
demned to  be  killed.  Thirty  animals  remain,  and  are  thought  to  be  ft^ee 
from  disease. 

Cumberland  County. — Samuel  Hess,  Eberly's  Mills.  Herd  quarantined 
March  20, 1879.  Infected  by  cattle  coming  from  Baltimore  stock-yards. 
This  herd  is  in  York  County. 

Delaicare  County, — K.  L.  Jones,  Upper  Darby,  herd  of  49  head.  In- 
fected by  purchase  from  Philadelphia  stock -yards. 

Thomas  Cunnhigham,  Upper  Darby,  herd  of  21  head. 

J.  G.  Haenn,  Darby,  herd  of  14  head. 

J.  Likens,  BidleyvUle,  herd  of  15  head. 

J.  F.  Taylor,  Marple,  herd  of  36  head.  One  third  of  his  animals  k'Ml 
died,  and  the  disease  was  still  present. 

Lancaster  County, — J.  F.  Tiuner,  near  Oxford,  Chester  County,  herd 
of  52  head.  Infected  by  a(^oining  herd,  into  which  the  disease  had 
been  introduced  by  some  calves  brought  Irom  the  State  of  New  York. 

Da\id  Williams,  Coleraine.  This  herd  had  come  in  contact  with  the 
diseased  Oxford  herd,  and  Avas  quarantined  before  any  symptoms  of  the 
disease  appeared. 

Lane  Gill,  Coleraiue,  herd  of  5  head,  adjoining  above. 

Adams  County. — J.  Kedding,  Gettysburg,  herd  of  13  head.  Iufectc<l 
by  purchase  from  Baltimore  stock-yards. 

NKW  JEKSEY. 

The  following  are  the  locations  of  some  of  the  diseased  heMs  in  New 
Jersey  at  the  time  of  my  investigations  in  February: 

Atlantic  Co ?/n/i/.— Benjamin  Gibberson,  Port  Republic,  herd  of  11  head. 
This  herd  was  quarantined  October  29,  and  again  on  November  2H,  as 
clironic  cases.    Eight  animals  hnd  been  aitecteil  by  the  disease. 

11.  A.  Johnson  and  William  liamsay,  both  of  Port  Republic.  The 
herds  belonging  to  these  gentlemen  were  diseased  and  in  (juarautiue, 
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Gloucester  dnmiy, — Charles  B.  Leonard,  of  Panlsboro,  has  two  farms, 
ui>Qn  one  of  wliicli  he  has  a  herd  of  22  aiiimiils,  G  of  wiiicli  are  suffer- 
iiijr  with  the  x>laguc.  He  has  28  animal.^  on  the  homestead  farin,  only 
1  of  which  has  tshown  symptoms  of  the  disease.  Both  herds  are  in 
quarantine. 

Benjamin  G.  I.oixl,  Woodbury,  herd  of  25  head.  On  June  13,  6  of 
these  animals  were  suHering;  with  tlie  plague.  October  27  there  were 
21  of  these  animals  sick.  On  iN'ovember  25  the  same  number  were  suf- 
fering with  the  disease,  and  were  all  in  qunrantijie.  Of  the  first  lot  of 
25  animals,  G  were  attacked  and  3  died.  Ho  then'\)ought  four  or  live 
fresh  animals.  These  remained  in  good  health  for  live  months  and 
twelve  days,  but  of  the  original  animals  21  had  suffered  with  the-conta- 
gion. 

Camden  Gouniy, — An  occasional  case  of  pleuro-j>ncumonia  had  been 
found  here,  but  no  great  amount  of  the  disease  had  ever  existed.  A 
most  thorough  system  of  inspection  of  cattle  coming  from  Philadelphia 
had  been  established  here,  and  its  rigid  enforcement  had  imdoubtedly 
been  of  great  ser\ice  in  i>revcnting  the  importation  and  spread  of  the 
contagion.  From  August  28  to  BecembcT  15,  217  animals,  known  to 
have  been  exposed  to  infection,  were  returned  to  Philadelphia.  Forty- 
one  head  of  these  were  sull'eriiig  with  plain  and  unmistakable  symptoms 
of  the  malady. 

Burlington  County, — Howard  Stokes,  West  Hampton,  herd  of  11  head. 
Quarantined  June  20,  but  did  not  obey  quarantine  regulations. 

Job  Ewan,  Mount  Holly,  herd  quarantined  July  11.    One  acute  case. 

D.  Maloney,  Eecklesstown.    Lost  1  animal  on  January  26. 

William  Murray,  Jacksonville,  herd  of  14  head.  There  have  been 
4  acute  cases  in  this  herd,  and  2  animals  have  died.  Be  will  probably 
lose  others.    The  herd  was  quarantined  July  11. 

Ocean  Coiint7/, — E.  H.  Jones,  Forked  Eiver,  herd  of  21)  head.  "There 
have  been  27  acute  cases  in  this  herd.  Six  animals  were  killed  on  Octo- 
ber 2,  and  on  the  15th  of  tJie  same  month  the  balance  were  slaughtered. 
The  infection  to  this  herd  was  brought  in  some  calves  purchasetl  in 
Fortieth  street,  Isevi  York  City.  From  October,  1878,  to  October,  1879, 
IVIr.  Jones  lost  32  animals  by  this  disease. 

At  the  same  place  as  the  above,  Mrs.  Strut  has  1  animal.  Captain 
Wilson  3,  and  James  Holmes  23,  all  of  which  are  infected  and  quaran- 
tined, 

Mercer  County, — G-.  E.  Xeunamakor,  Pennington.  On  Xovember  17 
3  of  his  animals  were  susi)ected.  On  the  20th  of  the  same  month  2 
acute  coses  had  develoi>ed,  and  the  herd  wns  quarantined.  One  animal 
was  slaughtered  on  January  17.  Two  animals  recovered  and  are  still 
on  the  place. 

William  Walton,  Hutch  Neck,  herd  of  32  head.  On  May  5,  1  acute 
Gi\m  api>eared.  On  May  15  the  animal  was  veiy  sick,  and,  as  other 
<?ases  were  developing,  the  herd  was  quarantined.  The  owner  did  not 
l)elieve  his  animals  were  affected  with  the  plague,  and  tailed  to  ol>- 
serve  the  (luarantine  regulations  until  one  of  the  animals  was  killed  in 
or<ler  to  prove  the  fact.  Tlio  herd  becoming  seriously  affected,  Mr. 
Walton  sold,  on  October  29,  all  his  animals  to  a  butcher.  This  herd 
was  infected  by  a  cow  purchased  in  Xew  York.  She  calved,  and  her 
offspring,  at  fix^  weeks  old,  showed  well-nmrked  lesions  of  contagious 
pl<*uroi)neumonia. 

Monmouth  County. — D.  C  Eobinson,  West  Freehold.  One  cow  died 
9f  tiie  i>lague  on  May  13.    On  tho  19tii  of  the  same  month  another 
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row  sliowod  sym]>toms  of  the  disease,  au<l  tlui  herd  was  qiiamutiued. 
On  June  11  3  more  animals  were  sick,  1  of  wliicii  has  since  died  and  a 
second  one  recorere<l.    The  quarantine  is  continued. 

A.  T).  Vorhee^,  Adams's  Station,  licrd  of  5  licad.  One  of  the  animals 
was  found  sick  on  October  I'J,  and  the  lierd  was  quarantined.  On 
the  IGth  of  the  snme  month  another  animal  showed  symptoms  of  the 
disease.  One  of  tlie  atUicted  animals  was  killed.  On  November  19  a 
third  {inimal  was  taken  sick.    The  hord  is  still  in  quai^antine. 

Pliny  Parks,  who  resides  on  an  adjoining  farm,  had  a  herd  of  S  ani- 
mals infected.  One  was  killed  and  the  remainder  quarantined  on  Octo- 
ber IC. 

D.  W.  Watrous,  Perth  Amboy,  herd  of  I.']  head.  His  herd  was  quar- 
antined [March  29^  1870.  October  13,  nearly  six  months  after,  he  still 
had  11  head.  On  February  5, 1880,  having  added  to  his  herd,  he  had 
13  animals,  3  of  which  were  sick  and  the  others  reported  as  well  (.^). 
The  3  sick  animals  were  quarantined  and  the  iximainder  were  set  at 
large. 

Isaae  ^lon  is,  !Metuehen,  herd  of  14  head.  The  fii'st  case  of  the  plague 
was  discovered  in  this  herd  on  May  22.  The  animal  was  taken  to  the 
butcher  and  killed,  and  the  herd  quarantined,  which  is  still  continued. 

Hunterdon  (7oi/?it?/.— Joseph  Exton,  Clinton,  henl  of  51  head.  On  »1  une 
9, 18  of  the  animals  were  found  suffering  with  tiie  di.sease  and  were 
quarantined.    The  quarantine  is  still  continued. 

Moms  Cotuih/. — D.  Frank  Corl,  Sterling,  herd  of  13  heiul.  On  31aroii 
26, 11  head  were  sick.  On  Febniary  20,  but  5  animals  remained,  1  of 
these  showing  old  lesions.    They  are  in  (luarantine. 

Benjamin  Knnyon,  ^lillington,  herd  of  20  head,  12  of  which  were  sick 
on  June  13,  when  the  animals  were  quarantined.  Two  animals  were 
killed^  and  on  the  2Gth  of  «luno  8  auitnals  wen*,  sick  out  of  the  18  re- 
maining. Two  new  cases  had  occurred,  but  the  others  were  imi>ro\iug. 
The  henl  is  still  ipiai-antined. 

Mary  Smith,  Chambers  street,  Newark,  herd  ot*  ^"5  hca<l.  October  24 
]  animal  was  sick.  On  the  28th  of  the  same  month  a  second  1  was 
attacked,  and  2  were  killed.  On  tlanuaiy'lJ:  the  others  were  reported 
a.s  recovennl,  but  \Yon)  still  quarantined. 

Allice  Kennedy,  Koseville,  had  1  animal  atlected  with  the  plague, 
which  was  killed  August  14. 

Union  Couniy. — C.  E.  Winans,  Salem,  herd  of  t>  lu^ad.  Ilad  lost  2 
animals  up  to  August  .l.    The  iXMnain<ler  were  jsi(  k  and  in  quarantine. 

Louis  E.  Meeker,  Salem,  heiil  of  13  head.  Five  animals  were  sick  on 
August  1,  when  the  herd  was  quarantined.  On  January  2,  ha\ing  pur- 
chased another  animal,  he  had  14  head.  Tiiroe  of  tiicse  were  chronic 
cases,  and  were  ordered  quarantined  for  30  days  louiier. 

J.  O-Callighan,  Salem,  on  August  2(>,  had  a  her<l  of  1)  head,  with  but 
one  animal  sick.  Up  to  November  12  he  had  lost  5  animals,  and  had 
but  4  lelt.  On  Jaiuuu'y  20  he  was  visited  by  the  State  inspector,  but 
refused  to  drive  his  cattle  in  from  the  held  for  examination.  The  otti- 
vAn\  on  thrciits  of  personal  violence,  ordered  him  to  ki^ep  up  the  quar- 
antine, and  left  without  making  the  examination. 

E.  A.  Bloomlield,  Salem,  herd  of  4  head,  1  si<k ;  (|uarantined  -Vug- 
ust  20.    Had  one  chronic  c%*ise  on  Janimry  1  ;  ipiarantine  continued. 

F.  Saltzmen,  Ivosellc,  lierd  of  3  head,  2  sick  ;  quamntlned  September 
.'».  On  January  20, 1  animal  was  nick  and  the  henl  ^fas  still  in  quar- 
iintine. 

Jkrgoi  County.— C  ^k01i<-\»f>el,  LeottMJi^.U'T^J  of  21  head;  5  sick;  quar- 
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autined  April  I5  on  July  11  liad  2  aniiuaLs  sick,  aud  ou  Jaiiuaiy  21  had 
but  .">  animalvS  left,  2  of  which  were  sick;  quaraiitiue  coutinued. 

Christian  Ereund,  Olost  or ;  herd  of  10  head;  5  sick;  quarantined  No- 
vember 11.  The  same  report  of  this  herd  was  made  ou  Inovember  19. 
It  is  still  in  quarantine. 

Hudson  Comity. — The  disease  exists  in  the  following  localities : 

Stables  oSI^os.  i.'33  and  144  Essex  street^  Jersey  City. 

Jersey  City  Heights, — ^Mary  Mullin.  100  Thorn  street;  J.  Lewis,  comer 
Ilntton  and  Sherman  streets;  J.  riatz,899  Montgomery  street;  J.Gur- 
rey,  Hopkins  street ;  Martin  Staimtou,  Hopkins  stitiet ;  George  Reed, 
87  Germania  avenue ;  J.  Leddey,  !Nelson  and  Charles  sti*eets ;  J.  Ryan, 
25  Laidlaw  avenue;  Jonathan  Meyer,  22  Gardner  street;  John  Bosch, 
Congress  and  Hancock  strecti^.    These  localities  are  aU  in  quarantine. 

Ch-eenville, — B.  O'l^eil,  Brittain  avenue;  William  Shaw,  opposite  cem- 
etery ;  !Mr8.  Corcoran.    All  quarantined. 

Hoboken. — Benjamin  Engle,  200  Kewark  avenue ;  John  Torpey,  172 
Grand  street ;  V.  Cohen,  old  small-pox  hospital.  (Mr.  Cohen,  having 
diseased  animals,  desired  a  permit  to  put  a  fresh  cow  in  his  stables;  he 
was  refused,  but  he  stated  to  the  officers  that  he  should  put  her  in  any 
way.  This  he  did,  and  I  afterwards  saw  this  cow  in  his  stable  suffering 
with  the  disease  in  its  acute  stage.)  Michael  Reynolds,  165  Grand 
street. 

West  Jlohoken. — J.  Claude,  Cortlandt  street;  Harris  Aaron,  Newark 
street;  H.  M.  Nass,  Hollingen;  Mrs.  Schmidt,  Hackensack  plank  road; 

B.  Benjamin, Cusset  stieet ; Kuntzle, Blume  street;  Mrs.  Schlooler, 

Blume  street;  Eniest  Weiss,  Demot  street, OWmeyer,  Boulevard, 

Seeaums. Latenstein,  county  road;  H.  Fisher,  Secaucus  road; 

Loeffle,  race  course ;  Bryan  Smith,  race  course;  N.  Wohlker,  race 

course ;  H.  Black,  North  Bergen. 

DELAWARE. 

The  only  infonnation  I  have  as  to  the  prevalence  of  the  disease  m 
Delaware  I  rec<iived  in  the  course  of  a  conversation  with  IVIr.  George 
G.  Lobdell,  president  of  the  Wilmington  Car- wheel  Company,  His 
farm  is  located  in  Newcastle  Hundred,  about  two  miles  from  Wilming- 
ton. In  1858  he  had  a  valuable  herd  of  animals.  During  this  year  con- 
tagious pleuro-pneumonia  broke  out  among  some  cattle  on  a  farm  about 
three  miles  from  his  place.  Fearing  the  infection  of  his  herd,  he  com- 
menced to  sell  off  his  cattle  as  he  could  find  purchasers,  but  before  this 
was  accomplished,  and  perhaps  within  four  months,  it  reached  his  farm, 
and  by  spring  he  had  but  one  animal  left.  For  two  years  after  this  he 
was  without  cattle,  but  at  this  time  he  commenced  to  stock  his  farm 
again.  About  six  years  ago  the  disease  was  introduced  into  a  herd 
kept  on  a  fann  about  two  miles  from  his  place.-  His  o^T^\  cattle  re- 
mained exempt  until  about  two  years  ago,  when  they  were  again  infected. 
Since  then  he  has  been  using  the  fumes  of  burning  sulphur,  and  has. 
had  no  fatal  cases.  Mr.  Lobdell  informed  me  that  some  sort  of  a  law 
had  been  parsed  by  tlie  State  looking  to  a  suppression  of  the  disease, 
and  that  three  commissioners  had  been  appointed  by  the  governor  to 
superintend  and  enforce  its  provisions. 

MARYLAND 

Although  it  has  long  been  known  in  a  general  woy  that  contagions 
pIeuix)-pneumonia  existed  among  the  cattle  of  this  State,  no  effort  on 
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the  part  of  the  aiithoriticB  has  ever  been  inaile  to  a.seertiiiu  with  auy  ex- 
actness the  loc^ili  t;ie«  of  the  ditseased  herds. 

(Ji)  the  8th  of  March  1  proceoiled  to  BaltmK)re,  where  T  at  once  called 
u[)ou  Mr.  AVilliam  B.  Sands,  editor  of  the  American  Faruier,  a  gentle- 
mau  who  liad  greatly  interested  himself  in  this  matter,  and  who  gave 
me  all  the  information  in  Ids  jwssession  as  to  the  location  and  extent  of 
the  plague  in  the  State,  as  well  as  kindly  furnishing  me  with  letters  of 
introduction  to  the  officers  of  the  diiferent  agricultural  societies  through- 
out the  State. 

On  the  0th  of  March  I  visited  Hagei*stown,  the  county  seat  of  Wash- 
^ington  County,  where,  on  the  next  morning,  I  called  upon  P.  A.  Witner, 
esq.,  secretly  of  the  county  agricultural  society.  He  said  that  he  did 
not  believe  there  was  any  disease  in  the  county ;  that  uiW)n  the  day  be- 
fore there  had  been  a  meeting  of  the  board  of  agriculture,  at  which  there 
had  been  a  good  representation  from  all  the  dilTorent  sections.  Those 
present  agreed  that  they  had  never  known  or  heard  of  a  case  of  lung 
plague  in  any  x>art  of  the  county. 

I  was  next  introduced  to  Mr.  J.  B.  Bausman,  a  cattle  dealer  of  this 
place.  In  the  pursuit  of  hts  business  he  had  been  all  over  the  county 
repeatedly,  but  had  never  loiown  of  a  case  of  the  disease.  The  drift  of 
cattle  in  this  place  was  entirely  from  Western  Virginia  through  to  Bal- 
timore, never,  so  far  as  he  laiew,  from  Baltimore  here.  In  his  trade  lie 
feels  xery  much  the  e\ils  of  the  English  embargo.  It  mates  a  differ- 
ence to  him  of  at  least  $10  per  head  in  the  price  of  his  cattle.  I  then 
saw  Br.  H.  J.  Cozens,  an  English  veterinary  surgeon,  who  had  been 
located  here  for  tlie  past  15  years,  and  whose  practice  extends  over  the 
entire  county.  He  had  had  a  considerable  experience  mth  the  lung 
plague  in  England,  but  had  never  seen  but  one  case  in  this  country, 
and  that  was  many  years  ago,  in  Virginia.  He  is  sure  there  is  none  in 
this  county,  nor  has  there  ever  been.  Several  other  gentlemen  from 
diffei^ent  localities  wei-e  seen,  but  always  ^vith  the  same  result.  One 
farmer  had  a  cow  which  he  had  recently  bought  tliat  wa«  coughing  and 
not  doing  well.    I  visited  her  and  found  her  suft'oriug  from  tuberculosis. 

In  the  afternoon  I  proceeded  to  Frederick  City," the  county  seat  of 
Frederick  County.  Heit',  upon  the  11th  of  March,  I  called  upon  Mr.  J. 
W.  Baughman,  sccretarj^  of  the  local  agricultuml  society.  He  did  not 
know  of  any  diseased  animals,  but  took  me  out  to  the  court-house,  where 
we  saw  and  questioned  a  nuuiber  of  gentlemen  from  different  parts  of 
the  county.  Xone  of  these  knew^  of  any  cases  of  this  disease  ,•  they 
were  very  sure  that  bad  there  bcoji  any  unusiuil  sickness  they  would 
have  known  of  it. 

I  next  NaAv  Dr.  P.  B.  Courtnoay,  an  Englisli  veterinary  surgeon.  He 
had  been  here  but  a  comparatively  short  tune,  and  had  heard  of  nothing 
that  c^'wiSiHl  him  to  think  there  Avas  any  of  this  dise^^se  in  the  county. 
He  kindly  oilered  to  bear  the  matter  in  mind,  and  if  any  cases  of  the 
disease  came  to  his  knowh^lge  he  would  let  me  know  at  once.  Here,  as 
in  Washirigtoa  Coiuity,  the  whole  drift  of  cattle  is  from  west  to  east. 

In  the  afternoon  1  went  to  WertiuiiKster,  tJie  county  scat  of  Carn>ll 
County,  and  with  my  letter  of  introduction  v/Mod  npoji  Col.  W.  A. 
McKillip,  president  of  thecounty  agricaltiiral  society.  He  was  sure  there 
was  no  disease  ot*  tlie  kind  in  the  county,  ]>ut  he  t>aid  that  it  was  quite  a 
common  thin:;'  at  certain  seasons  oi'  the  year  for  cattk^  to  be  bi-ought 
here  from  r>al li niore.  Tiiis  I  nv;ardcd  as  n  very  suspicious  circumstance, 
and  so  asked  for  an  introductii>n  to  some  cattle  dealer  in  town.  This 
was  kiudiy  granted,  and  I  proceeded  to  call  upon  3Ir.  Edward  Lynch. 
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He  said:  "Farmers  beroaboiit*^  generally  make  milk  for  the  Balthuom 
market,  and  i)!'ocm'c  their  cows  from  amoiijn*  tlieui.sclveH ;  but  from  t  be 
time  that  grass  comes  u])  until  lat(»  in  the  fall  of  the  year  «ome  of  them 
are  iu  the  habit  of  ftM^dbig  cattle :  that  the  cattle  for  this  puriXM^c  are 
generally  bonght  at  the  *  scales' iu  Baltimore;  that  iu  this  way,  last 
fall^  Mr.  Samuel  Cover,  of  Silver  Itun,  this  county,  pi-ocured  some  stock 
which,  after  having  been  on  his  place  for  a  short  time,  developed  disease 
of  some  sort ;  some  died,  and  some  that  were  sick  got  well.  Also,  a  Mr. 
Beacham,  of  Westminster,  bad  had  trouble  of  a  similar  nature  for  some 
time  past.-'  In  a  general  way  he  knew  that  the  farmers  hereabouts  were 
somewhat  frightened  about  contagious  pleuro-pneuraonia. 

March  12.— Drove  to  the  fkrm  of  Mr.  Samuel  Cover,  above  referred  to, 
ftt  Silver  Bun,  and  found  there  three  cases  of  chronic  contagious  pletiro- 
pneumouia.  This  gentleman  stated  that  he  had  got  the  disease  last  fall 
through  some  steers  that  came  from  Southwestern  Virginia,  but  which 
had  stopped  at  the  Baltimore  stock-yards  for  some  little  time,  at  which 
place  he  had  bought  them.  Some  four  or  five  weeks  after  he  got  them 
home  the  disease  broke  out  among  them.  He»had  at  that  tiitte  some  80 
head  of  neat  stock.  Of  these  15  were  sick.  When  the  diiiease  first 
showed  itself  he  put  all  the  sick  animals  in  a  building  by  themselves,  and 
liad  all  his  stables  thoroughly  disinfected.  This  was  kept  up  all  the 
time,  and  the  places  repeat€dly  whitewashed.  In  all,  4  animals  di^,  2 
of  them  the  Baltimore  steers ;  the  other  2  were  cows  which  he  hatl  had 
for  some  time.  Mr.  Cover  further  says  that  now  when  he  gets  cattle  he 
always  puts  them  by  themselves  in  a  building  entirely  away  front  his 
regular  cow-stables,  and  hopes  in  this  way  to  aA'^oid  any  future  out- 
breaks among  his  herds. 

Ectui-ning  to  Baltimore  on  March  17,  in  company  with  Dr.  Daniel  Le 
May,  a  veterinary  surgeon,  I  visited  a  herd  of  milch  cows  kept  at  a 
dairy  in  Woodbury,  near  Baltimore.  Here  we  found  1  acut^  and  2 
chronic  cases  of  the  plague.  The  man  in  charge  said  that  he  had  got 
through  with  the  disease,  from  which  he  had  suffered  greatly,  some  two 
months  ago,  by  selling  out  all  his  sick  animals.  From  here  we  went  to 
another  large  dairy  in  the  same  neighborhood.  The  gentlemanly  owner 
informed  us  that  he  had  had  none  of  the  disea.se  for  sometime;  that  his 
plan  was  to  buy  often  and  sell  often.  In  this  way  he  found  that  he 
could  keep  up  his  milking  stock  and  keep  rid  of  the  disease.  From  here 
we  visited  a  near  neighbor  living  on  the  direct  road  to  the  city.  In  an- 
swer to  questions  this  man  said  that  he  did  not  know  if  his  neighbor 
(the  one  from  whom  we  had  just  come)  called  it  having  the  disease  or 
not,  but  that  he  drove  many  a  sick  one  past  his  house  on  his  way  to  the 
Baltimore  market.  lie  (our  present  informant)  was  free  to  say  that  he 
followed  this  same  practice  himself,  and  had  done  so  ever  smce  he  lost 
his  first  8  animals.  Ho  supi)osed  this  was  not  right,  but  his  neighbors 
did  it,  and  so  he  did.  Summer  was  invariably  the  worst  time  there- 
alxrats.  The  next  place  visited  was  about  2  miles  distant,  and  on  a  dif- 
ferent road.  The  dairyman  here  had  snlfered  greatly  in  the  past,  but 
thought  that  now,  by  selling  the  sick  ones,  he  had  nearly  rid  tumself  of 
the  plague. 

Mardi  18. — We  drove  in  several  directions  around  the  city  and  found 
the  disease  or  its  effects  in  all  the  herds  exoxipt  one  that  we  visited. 

March  19. — To-day  we  examined  a  number  of  the  cow-stables  in  the 
city  itself,  in  which  many  chronic  and  a  few  acute  cases  were  found. 

March  22. — Went  to  Harford  County,  where  the  disease  was  reported 
as  existing  iu  a  number  of  ditiferent  directions.    However,  we  concluded 


Digiti 


zed  by  Google 


472    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

to  visit  tLe  farm  of  Senator  George  A.  Williams,  wbose  herd  of  fine 
Aldemeys  have  beeu  siifieriDg  more  or  less  from  the  scourge  for  the 
pa«t  two  years.  Here,  among  several  chronic  cases,  was  one  that,  al- 
though he  had  been  sick  for  some  time,  was  making  no  progress  towards 
a  g(H)d  recovery.  This  animal  the  overseer  consented  to  let  us  kill. 
The  autopsy  showed,  well  marked,  the  lesions  of  the  disease.  The  infec- 
tion here,  as  with  all  the  other  outbreaks  hereabouts,  came  from  Balti- 
more. At  this  point  further  investigations  were  given  up  for  the  pres- 
ent, and  it  still  remains,  in  order  to  properly  finish  this  report,  to  make 
an  examination  of  the  remainder  of  this  State,  the  District  of  Columbia, 
and  Virginia,  in  all  of  which  places  it  is  believed  that  contagious  pleuro- 
pneumonia of  cattle  exists  to  a  greater  or  less  extent. 

As  a  result  of  my  investigations  thus  far,  I  find  this  ruinous  foreign 
plague  actually  existing  among  cattle  in  the  following  States: 

Connecticut.— In  Fairfield  County. 

Kew  York. — In  New  York,  Westchester,  Putnam,  Kings,  and  Queens 
Counties. 

Kew  Jersey. — ^In  Atlantic,  Gloucester,  Camden,  Burlington,  Ocean, 
Mercer,  Monmouth,  Middlesex,  Hunterdon,  Morris,  Essex,  Union,  Ber- 
gen, and  Hudson  Counties. 

Pennsylvania, — In  Philadelphia,  Chester,  Montgomery,  Bucks,  Le- 
high, Cumberland,  York,  Delaware,  Lancaster,  and  Adams  Counties. 

Maeyland. — In  Carroll,  Baltimore,  Harford,  and  Cecil  Counties. 
The  middle  and  southwestern  portions  of  this  State  have  not  yet  been 
visited. 

Ko  examination  has  yet  been  made  in  the  District  of  Columbia  or  of 
the  infected  territory  of  Virginia,  but,  as  the  plague  prevailed  quite  ex- 
tensively in  both  of  these  localities  last  season,  it  will  no  doubt  be  found 
still  in  existence  when  the  investigation  takes  place. 

A  map  showing  the  extent  of  the  infected  territory  accompanies  this 
rqx)rt. 

Eespectftilly  submitted. 

CHAELBS  P.  LYMAN,  M.  R.  C.  V.  8. 

WASmNOTON,  D.  C,  April  16, 1880. 


CATTLE  PLAGUE    OR  RINDERPEST. 

HISTORY  OF  THE  DISEASE. 

The  rinderpest  (cattle  jplagae,  pestis  bovilU)  appears  to  have  been 
carried  from  Central  Asia  to  Europe  as  early  as  the  fourth  century,  but 
the  first  exact  description  of  this  disease  dates  from  the  year  1711,  two 
years  after  an  extensive  epizootic  outbreak  of  the  same  in  most  European 
countries.  It  is  estimated  that  in  the  course  of  the  eighteenth  century, 
not  less  than  two  hundred  million  head  of  cattle  were  carried  off  by  the 
cattle  plague.  In  the  beginning  of  the  present  century,  Prussia, 
Schleswig  Holstein,  Saxony,  and  France,  were  visited  by  the  plague, 
which  was  observed  to  h.ive  followed  the  movements  of  armies  during 
tlie  wars  of  the  first  Napoleon.  In  1828,  1829,  and  1830,  during  the 
RuRso-Turkish  and  the  Kusso-Polisli  wars,  the  rinderpest  was  carried 
from  Russia  into  Poland,  Prussia,  and  Austria.  In  18()5  the  plague  ap- 
l)eaix?d  in  Holland,  and  was  carried  thence  to  England.  In  both  coun- 
tries the  disease  earned  otf  one  hundred  thousand  head  of  cattle  in  the 
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course  of  a  few  months.  lu  18<>7,  Gemiaiiy  was  agaiu  visited  by  the 
plague,  which,  however,  was  prevented  by  timely  measures  from  spread- 
ing beyond  the  eastern  provinces  of  Prussia.  In  1870,  soon  after  the 
outbreak  of  the  Franco-German  war,  the  rinderi)est  appeared  in  Ger- 
many in  consequence  of  importations  of  cattle  from  Kussia,  and  spread 
over  Germany  and  Finance,  following  the  movements  of  the  armies.  In 
the  beginning  of  the  year  1877,  the  diseavse  wa«  again  carried  into  Ger- 
many by  Eussian  cattle,  and  made  rapid  progress,  because  the  imported 
animals,  apparently  healthy,  but  already  infected,  were  allowed  to  reaeli 
the  markets  of  Breslau,  Berlin,  and  Hamburg,  from  which  cities  the  in- 
fection was  gradually  communicated  to  other  places.  In  Dresden  the 
disease  spread  at  once  through  the  whole  market.  Towards  the  end  of 
August,  1877,  the  rinderpest  was  reported  by  our  consular  officers  as 
extinguished  in  the  German  Empire ;  but  the  danger  of  its  reappearance 
in  consequence  of  possible  movements  of  cattle  from  the  steppes  of 
Southern  Eussia  to  the  borders  of  Germany,  though  much  lessened  by 
the  stringent  sanitary  regulations  adopted  by  the  Eussian  Government, 
is  not  regarded  as  entirely  obviated. 

Fleming,  in  his  excellent  work  on  Veterinary  Sanitary  Science,  says 
that,  in  recent  years,  several  of  the  most  competent  veterinarians  have 
endeavored  to  ascertain  the  home  of  the  cattle  plague,  but  without  much 
success.  Unterberger  throws  much  doubt  upon  Eussia  and  its  steppes 
being  the  source  of  the  malady,  and  he  asserts  that  it  is  a  purely  conta- 
gious disease  in  Eussia-in-Europe,  and  also,  perhaps,  in  the  whole  Eus- 
sian Empire.  It  has  been  seen  in  Southern  Eussia,  the  Asiatic  Stei)pes, 
in  different  parts  of  India ;  in  Mongoha,  China  (south  and  west).  Co- 
chin China,  Burmah,  Hindostan,  Persia,  Thibet,  and  Ceylon.  It  is  as 
yet  unknown  in  the  United  States,  Australia,  and  New  Zealand.  So 
far  as  Europe  is  concerned  the  geographical  limits  of  the  disease  may 
be  given  as  follows :  "  Beyond  the  Eussian  frontiers,  and  even  in  every 
part  of  that  empire,  the  steppes  excepted,  the  cattle  plague  is  evidently 
a  purely  contagions  malady.  It  is  never  developed  primarily  in  Euroi>e. 
either  in  indigenous  cattle  or  in  those  originally  from  the  steppes,  ana 
it  has  not  yet  been  positively  demonstrated  that  it  may  be  primarily  de- 
veloped in  the  Eussian  Steppes ;  the  most  recent  observations  even  tend 
to  prove  that  in  the  European  portions  of  these  regions  the  affection  is 
only  present  through  the  transmission  of  a  contagium.  Consequently, 
the  plague  is  a  malady  which  is  perhaps  primarily  developed  in  the 
Busso-Asiatic  Steppes — ^perhaps  elsewhere — but  is  never  seen  in  Europe 
except  by  the  importation  of  its  contagious  principle." 

In  Eussia  the  malady  is  known  as  Tchmimaj  Tchouma  reifw.^  and  Flem- 
ing regards  it  as  important  to  note  the  employment  of  this  term  by  the 
Eussians  to  designate  the  cattle  plague.  Eeynal  has  pointed  out  that 
it  proves,  philologically,  the  region  in  which  the  disease  originates,  or 
rather  permanently  reigns — ^in  the  far  east.  History  demonstrates  that 
the  appearance  of  the  disease  in  early  times  in  Western  Europe  coin- 
cided with  the  eruptions  of  the  Mongols,  and  that  the  contagion  accom- 
panied armies ;  that  the  route  it  has  followed  in  more  recent  years  was 
that  of  the  Huns,  and  that  it  remained  with  these  people  in  the  colony 
they  founded  on  the  shores  of  the  Caspian  Sea.  The  word  Tchouma  is 
used  by  the  Mongols  and  Nomad  Tartars  of  Central  Asia  to  signify  a 
malevolent  deity — something  of  the  nature  of  a  vampire ;  and  it  has  he^n 
adopted,  with  slight  modifications,  by  all  the  people  who  have  had  any 
relations  with  that  region. 
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OAT'hiES. 

Notluiif^  certain  or  dofiiiiti)  as  to  tlu^  causes  which  develop  thi^  cattle 
plague  are  kiu>wu.  lu  Western  Euroiwi  it  relies  .solely  lor  its  intriKiue- 
tiou  and  (liflusion  to  the  presence  of  a  contagium,  carried  either  by  ani- 
inaljs  suft'ering  with  the  disease,  those  which  have  been  in  contact  with 
them,  or  media  of  different  kinds  which  are  contaminated  with  the 
virus.  Once  introdneed,  it  spreads  from  its  point  of  introdaction  as 
fmni  a  center ;  each  newly-infected  .inimal  l)ecomes  a  focus  whence  the 
dise^ise  may  radiate  in  e\'ery  direction,  and  it  usually  attacks  those  ani- 
mals which  are  nearest  the  foci.  It  spreads  with  more  or  less  r&|)id- 
ity  as  the  animals  or  vehicles  charged  with  the  contagitim  are  moved 
abotit ;  even  the  air  may,  within  a  certain  distance,  be  ctedited  as  an 
active  agent  in  the  dili'usion  of  the  deadly  malady.  The  nature  of  the 
contagious  matter  (contagium),  has  also  so  lur  baffled  all  the  efforts 
of  investigators,  iseither  microscopic  examinations  nor  chemical  anal- 
ysis of  the  tissues,  blood,  and  mucus  discharge*  of  the  infected  animals, 
have  led  to  the  discovery  of  the  principle  of  contagion.  It  is  known, 
however,  that  from  the  very  beginning  of  the  disease  a  contagioua  mat- 
ter is  formed,  which  attaches  itself  to  every  part  of  the  diseased  anima]. 
It  is  principally  contained  in  the  secretions  of  the  mucous  membranes, 
but,  being  volatile,  attaches  itself  also  to  the  urine,  the  dung,  the  Wooil, 
the  skin,  and  the  breath.  It  may  be  communicated  to  the  atmosphere 
by  exhalations  from  any  part  of  the  sick  animal,  or  its  carcass.  Expe- 
rience has  shown  that  healthy  cattle  may  be  infected  by  cx)ming  near 
the  sick  animals,  or  near  anything  contaminated  by  their  excrements  or 
exhalations,  without  actual  conflict  with  them.  The  contagious  matter 
has  no  efiect  iu  open  air  at  a  distance  of  twenty  to  thirty  paces,  because 
the  air  either  dilutes  or  modifies  it  so  as  to  deprive  it  of  its  power.  But 
in  cases  w  here  a  current  of  air  comes  directly  from  an  accumulation  of  in- 
fected matter,  and  also  hi  inclosed  spaces,  the  contagion  may  be  c^irried  to 
greater  distances.  Therefore,  the  disease  may  be  communicated  in  a  large 
st^le  to  a  healthy  animal  quite  a  long  distance  from  the  disexised  one^  or 
may  be  carried  from  one  stable  to  another  as  far  as  a  hundred  feet  apart 
This  happens  only  when  tlie  exhalations  are  earned  over  directly  from 
one  stable  to  the  other,  by  a  current  of  air  so  rapid  as  not  to  allow  time 
for  the  air  to  dilute  or  modify  the  contagious  matter.  AVhere  one  stable 
is  separated  liom  another  by  a  partition  which  is  not  air-tight,  the  con- 
tagion is  very  easily  transmitted.  Besides  these  direct  means  of  inflec- 
tion, the  disease  may  be  carried  to  healthy  animals  indirectly,  in  many 
ways.  For  instance,  objects  which  have  come  in  contact  witli  infected 
matter,  may  be  carried  to  a  distant  place  and  there  si)read  the  disease^ 
Porous  substances,  such  as  woolen  clothing,  Avool,  hay,  straw,  &c.,  are 
particularly  liable  to  absor')  the  contagious  matter,  which  may  diffuse 
itself^after  some  time  in  a  distant  place.  Thus  butchers,  drovers,  and 
other  person.';  wiio  visit  iniV(!te(l  stables,  may  cany  the  disease  from  yard 
to  yard,  and  from  villnge  to  village.  In  railroad  trucks,  the  woodwork 
absorbs  a  consideral)le  amount  of  the  contagious  matter,  and,  if  not 
thorouglily  disinfected,  may  communicate  the  disease  to  animals  subse- 
quently placed  tiicreiu.  The  dung  of  diseased  animals  may  spread  the 
contagion  to  distant  places,  by  being  earned  away  on  tlie  wheels  of 
Vehicle>s  or  the  slioes  of  pf^rsons.  Dogs  and  cats  may  carry  it  in  their  fur 
and  birds  in  their  plumage.  A  small  quantity  of  blocKl  or  dung  on  the 
sole  of  a  shoe  or  on  the  tip  of  a  Avalking-stick  has  sometimes  been  suffi- 
cient to  ctuTy  the  disease  to  a  gi-eat  distance.  The  modes  of  possible 
transmission  are,  in  fact,  so  numerous  a^  to  render  it,  in  many  instances, 


Digiti 


zed  by  Google 


CONTAGIOUS  DISEASES  OF  DOMESTICATED  AKIMALS.        475 

a.  miiUer  of  extreme  difficulty  to  aeconnt  for  the  e«nse  of  an  outbreak  of 
thcplagiie. 

The  vitality  of  the  coiita^jfioiis  matter  is  variable,  a<*.eor(Vnig  to  eireum- 
.staiiees.  Air  is  its  ]no«t  potent  and  reliable  destroyer.  Hay  and  straw 
^vllicll  Lave  lain  above  die  stables  of  sick  animals  have  bi*en  olten  used 
as  fodder  with  impunity  after  an  airing  of  twenty -four  hours.  Wool, 
hupre^nated  with  the  mucns  from  the  nostrils  of  sick  animals,  was  found 
to  be  innocuous  when  thoroughly  aired  for  five  or  six  days.  Stables 
and  pasture-grounds  will  bo  thoroughly  disinfected  in  a  few  weeks  by 
the  action  of  the  atmosphere.  In  the  same  way  clothing  and  other  po- 
rous substances  become  entirely  disinfectefl  by  airing.  The  stronger  the 
current  of  air  the  more  in-ompt  its  disinfectin  «:  action.  On  the  contrary, 
if  infected  porous  substances  are  not  exi)osed  to  currents  of  air,  the  con- 
tagious matter  is  preserved  for  a  long  time.  Closely-packeil  hay  and 
straw,  the  woodwork  and  Hoors  of  closed  stables,  manure-heaps,  packed- 
up  clothing,  &c.,  may  remain  infected  for  several  months.  A  case  is  re- 
corded of  the  rinderpest  breaking  out  anew  in  a  stable  which  had  stood 
empty  for  four  months,  but  had  not  been  disinfected  after  a  previous 
outbreak.  The  iiesh  and  hides  of  carcasses  which  had  been  biiried  for 
over  three  months  were  found  to  be  capable  of  infecting  healthy  an- 
imals. 

Very  high  temperature  has  the  dame  effect  in  destroying  the  power 
of  the  contagious  matter  ns  currents  of  air,  but  summer  heat  is  eft'cctive 
only  in  so  far  as  it  promotes  the  drying  up  of  the  contagious  particles, 
and  renders  them  more  volatile  and  moi*e  easily  diluted  by  the  air. 

The  contagious  matter  is  not  destroyed  by  cold,  not  even  by  frost ; 
on  the  contrary,  its  power  is  pre.%erved,  as  tifie  drying  up  of  the  sub- 
stances containing  it  is  thereby  hindered.  Dung  frozen  through  the 
winter  spreads  the  contagion  u]>on  thawing  in  the  spring. 

All  ruminating  animals  arc  liable  to  the  rindei-pest,  but  goats  and 
sheep  are  less  commonly  and  less  severely  affected  by  it  than  neat  cat- 
tle. The  disease  docs  not  affect  non-ruminating  animals,  nor  is  it  in  any 
way  dangojrous  to  man. 

The  rinder})est  breaks  out  generally  on  the  fifth  or  sixth  day  from  the 
time  of  infection,  sometimes  as  early  as  the  fourth,  and  frequently  as  late 
as  the  eighth  or  even  ninth  day.  According  to  some  observations,  the 
period  of  incubation  may  extend  to  two  or  three  weeks,  but  the  instances 
of  so  protracted  an  incubation  are  to  be  considered  as  entirely  excep- 
tional. 

The  spread  of  the  disease  in  a  herd  of  cattle  is  usually  slow  in  the 
beginning.  Orten  when  the  contagion  is  introduced  only  a  single  ani- 
mal is  infected.  This  one,  after  the  few  days  required  for  the  incuba- 
tion, becomes  sick  and  coritmences  to  evolve  the  contagious  matter, 
which  infecls  one  or  more  of  the  animals  in  the  same  stable  or  herd. 
Then,  again,  an  interval  of  time  elapses  before  the  disease  is  developed 
in  the  new  victims.  As  soon  as  several  animals  are  diseased,  the  con- 
tagion spreads  more  rap'vlly.  and  many  are  attacked  at  the  same  time. 
Want  of  proper  (!;jutiou  on  tiie  ])art  of  stable-men  and  other  attendants 
is  oft<*n  tJie  cau>e  of  an  exceedingly  rapid  progress  of  the  contagion, 
which  is  caiTic<l  in  their  ch)thing  from  one  end  of  tlie  stable  to  another. 

pnT:>:o?rF.>;A  ov  cvtile  rLAGii:  nrnrs^G  life. 

Dr.  J.  Eurdon  .S:inder.^on,  one  of  the  commissioners  appointed  by  the 
English  (lovf^iiPiont  to  investigate  this  disease  during  its  last  invasion 
of  \Vestcrn  Europe  ( 18G3),  in  speaking  of  the  phenomena  of  cattle  plague 
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ami  tlie  general  chaivocter  and  progress  of  the  malady  during  the  life  of 
the  affected  animal,  says  that  it  is  an  essential  or  geneml  fever,  and 
that  it  can  be  shown,  more  clearly  than  in  any  human  disease  of  the 
same  class,  that  the  disturbance  of  the  system  which  is  understood  by 
the  term  fever  may  exist  independently  of  local  changes  occurring  in 
particular  organs ;  and  in  this  respect  a  fact  new  to  pathology  has  been 
discovered,  i.  e.,  that  the  increaiie  of  the  temi>emture  of  the  body,  which 
is  the  one  and  only  symptom  which  all  fevers  have  in  common,  exists 
for  several  days  before  any  other  derangement  of  health  can  be  observed. 
Although  constitutional  or  general  in  its  origin,  the  disease  is  attended 
with  local  alterations  of  structure,  some  of  which  are  so  constant  and 
invariable  that  no  definition  of  the  malady  can  be  complete  which  fails 
to  recognize  and  include  them.    Dr.  Sanderson  says : 

The  obserrations  and  exporiinents  which  have  been  made,  so  far  as  they  have  been 
carried  out,  relating  to  the  phenomena  of  the  disease  during  life,  lead  to  th«*  conclu- 
sion that,  with  reference  to  the  canstituiional  ef^ects^  the  disease  consists  in  (1)  increase 
in  temperature  of  the  body;  (2)  increase  in  the  elimination  of  urea  by  the  kidneys, 
indicating  increased  disintegration  of  tissue ;  (3)  alteration  of  the  physical  and  chem- 
ical qnaUtie«  of  the  blood,  manifesting  itself  in  impairment  of  its  coagulability  and  in 
a  marked  tendency  to  capillary  hemorra^e ;  and,  lastly,  (4)  a  general  septic  condition 
of  the  fluids  and  tissues,  in  virtue  of  which  they  are  unnaturally  prone  to  decomposi- 
tion even  during  life. 

With  reference  to  its  l4}cal  manifestations,  the  disease  appears  to  be  distinguished 
by  an  alteration  of  the  superficial  structures  of  the  skin  ana  mucous  membranes,  con- 
sisting (1)  of  minute  capillary  congestion  (hifpercBmia)  of  the  vascular  layer  (corpus 
papillare,  menibra  propria) ;  (2)  of  increased  ^s  well  as  per\'erted  growth  of  the  struct- 
ural elements,  naturally  developed  at  its  free  surface,  this  change  leading  to  thicken- 
ing, softening,  disintegration,  or  detachment  of  the  epidermis  or  epithelium  respect- 
ively, but  very  rarely,  if  ever,  to  ulceration  or  loss  of  substance  in  the  deeper  tissue ; 
and,  lastly,  (3)  of  increased  and  perverted  activity  of  the  secreting  glands  of  the  skin 
and  mucous  membrane,  resulting  in  mucus  or  sebaceous  discharges. 

Cattle  plague  belongs  to  that  class  of  fevers  which  Is  distinguished  by  marked  uni- 
formitv  m  their  development  and  duration.  In  this  respect  it  resembles  small-pox 
more  than  any  other  disease  which  aftect«  man.  The  resemblance  is,  however,  generic 
rather  than  specific,  for  in  cattle  plague  the  essential  phenomenon  of  smaU-pox — the 
eruption — ^is  wanting. 

In  fatal  cases  the  jirogress  of  the  disease  is  divided  into  three  stages.  The  first 
stage,  comprising  the  first  and  second  day^  is  marked  by  no  appreciable  change  in  the 
condition  of  the  afiected  animal,  excepting  increase  of  temperature.  Dnfing  the 
second  stage,  which  comprises  the  third,  fourth,  and  fifth  days  of  the  disease,  it^s 
symptoms  develop  themselves  in  quick  succ^^ion.  The  appetite  fails,  rumination 
ceases,  the  daily  excretion  of  urea  by  the  kidneys  is  augmented,  whUe  the  animal 
loses  strength  and  weight.  The  last  stage,  that  which  immediately  precedes  the  fatal 
termination,  is  characterized  hj  the  rapid  decline  and  cessation  of  the  vital  functions, 
and,  above  aU,  by  sudden  sinking  of  the  temperature  of  the  bodv. 

The  leading  phenomena  of  the  disease  may  be  described  as  follows,  according  to 
the  order  of  Sme  in  which  they  occur: 

During  the  first  two  days,  as  has  been  already  stat<»d,  there  arenasymptoms  except- 
ing elevation  of  temperature,  so  that  the  time  of  commencement  of  the  disease  can  bo 
determined  only  by  the  thermometer.  Bat  on  the  third  day  au  eruption,  exactly  re- 
sembling that  of  thrush,  appears  on  the  gums  and  inside  of  the  lip.  The  eruption 
usually  commences  by  the  formation  of  groups  of  very  minute  raised  points  or  dota 
on  the  surface  of  the  mucous  membrane,  which  are  usually  iirst  seen  a  little  l>olow 
the  comer  tooth  on  each  side.  This  appearance  is  in  many  cases  neither  preceded  nor 
accompanied  by  any  redness  of  the  sun^oondini;  surface,  but  occasionally  a  slight  blush 
is  pecreptible  near  the  elevation.  The  animai  continues  to  ruminate,  aiid  its  appetite, 
pulse,  and  breathing  are  unaffected. 

On  the  next  day  the  ^nptiou  above  descrilied  on  the  mucous  membrane  of  the  mouth 
U  found  to  have  extendod.  The  whole  of  th«^  surface  between  the  lower  lip  and  the 
gum  is  studded  with  raised  groups  of  elevations,  while  those  previously  observecl  be- 
low tlio  comer  teeth  have  coalesced,  so  as  to  form  patches.  The  animal  is  list  less, 
takes  less  food  than  usual,  aud  ruminates  irregularly,  but  the  pulse  and  respiration 
are  unaltered.  On  this  day  alterations  may  otteu  be  observed  on  the  cutaneous  sur- 
face. In  the  neighborhood  of  the  vulva  aud  on  the  inside  of  the  thighs  the  skin  is 
found  to  bo  greasy,  as  if  J«mcnrod  with  an  imctuous  substance. 

On  the  tift\\  day  the  animal  is  obviously  ill.  The  head  hangs  down,  the  ears  arc 
thrown  back,  and  the  attitude  and  movements  are  suggestive  of  depressiou.    The 
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fmUib  ia  •eosibly  Aveaker,  and  offen  tho  arteiT  feels  hard  ani  tliroad-like  under  the 
liager.  expandinpT  scarcely  perceptibly  Avitli  the  systolic  impnlse.  Tho  breathing  is 
soinetimes  almost  natural,  but  more  frequently  bej^ins  to  he  oppressed  and  irregular. 

With  the  sixth  day  tho  alterations  of  the  mucous  memhniue  of  Ihc  mouth  attain 
their  full  development.  The  under  lip  is  covered  with  a  crust  of  white  opaque  mate- 
rial (consisting  of  epithelium,  mixcrd  in  most  instances  with  tho  filaments  and  spores 
of  a  hyphaceous  fungus),  which  is  either  e<mrtuent  and  continuous  or  in  patches. 
This  crust  is  usually  of  tho  consistency  of  cream  cheese,  in  Avhich  case  it  adheres  so 
slightly  to  the  surface  on  which  \t  lies,  that  tlio  slightest  touch  is  sufticient  to  de-  ' 
tach  it.  ^Vherever  it  is  so  separated,  tho  bright  i^ed  vascular  surface  of  the  mucons 
membrane  (w{<^m6rajia  propria  of  anatomists)  is  exposed,  raw  looking,  but  free  from 
nlceration.  Similar  appearances  are  observed  on  other  parts  of  the  mouth,  particu- 
larly on  the  upper  gum,  on  tho  dental  i)ad,  on  the  cheeks  and  haid  palate,  and  on  the 
lower  surface  of  tho  tongue  near  its  lateral  margins. 

During  tho  sixth  day  tho  leading  symptoms  are  those  which,  arise  faom  diminished 
contractile  power  of  the  heart  and  voluntary  muscles.  The  affection  of  the  heart  is 
indicated  by  increased  feoblcness  and  frequency  of  the  pulse,  and  by  the  extinction  of 
the  prcecordial  impulse  ;  that  of  the  voluntary  muscles  by  the  attitude  and  movements 
of  the  animal,  which  are  so  indicative  of  adynamia  that  many  writers  have  been  mis- 
led by  them  into  the  belief  that  in  rinderpest  there  is  a  special  paralytic  affection  of 
the  spinal  nervous  system.  At  the  same  time  tho  mechanism  of  the  respiratory  move- 
ments is  modified  in  a  remarkahlo  and  characteristic  manner,  the  modification  being 
dependent  partly  on  the  cause  above  referred  to,  and  partly  on  pathological  changes 
having  their  seat  in  the  air  passages.  The  alvine  discharges,  which  during  tho  pre- 
vious progress  of  the  disease  were  firmer  and  harder  than  natural,  now  become  soft, 
and  eventually  liquid  and  dysenteric.  Tho  temperature  of  the  bo<ly,  which  up  to  the 
fifth  day  has  gone  on  increasiug,  rapidly  sinks  to  below  the  natural  level ;  this  loss  of 
animal  neat  being  attended  with  a  correspondingly  rai)id  diminution  in  the  quantity 
of  urea  excreted  by  the  kidneys. 

Death  usually  occurs  during  the  seventh  day.  It  is  not  i)receded  by  convulsion  or 
any  other  symptoms  worthy  of  special  notice. 

SYMPTOIVIS. 

One  or  two  days  before  auyotber  ehauge  occurs  in  the  condition  of 
the  infected  animal  there  appears  an  increase  of  temperature,  which  is 
most  readily  detected  by  means  of  a  thermometer  introduced  into  the 
rectum.  The  temperature  is  found  to  have  risen  by  two  to  four  de- 
uces Fahrenheit,  from  the  normal  temperature  of  102o.  At  the  same 
time  symptoms  of  fever  are  observed,  such  as  shivering,  muscular 
twitchings,  di^-ness  of  the  skin,  a  sta-riug  coat  of  hair,  an  unequal  dis- 
tribution of  temperature  throughout  the  body,  and  changes  of  temper- 
ature, which  are  particularly  noticeable  at  the  base  of  the  horns. 

A  very  important  and  characteristic  symi)tom  at  an  early  stage  of 
the  disease  is  a  peculiar  alteration  of  tho  mucous  membranes.  This  al- 
teration is  ver\'  soon  noticeable  in  the  vagina  of  cows,  which  becomes 
spotted  or  striped  with  red.  The  next  day  small  yellowish-white  or 
gray  specks  are  clearly  seen  on  the  red  spots  and  stripes.  These  specks 
are  formed  by  the  loosening  of  the  cuticle,  which  can  be  rubbed  otf  or 
detached  by  the  finger,  leaving  in  its  place  a  dark-red  depression.  The 
same  red  spots  and  stripes  and  yeliowisli  or  gray  specks  ax)pear  in  the 
mouth  and  nose  of  the  sick  animals  of  either  sex. 

Fleming,  in  his  work  on  Vetcnnary  Sanitary  Sckmc  and  Folice,  gives 
the  foyowing  description  of  the  peculiar  eruptions  of  the  mucous  mc!n- 
brane  and  the  skin : 

With  regard  to  tho  mucous  membranes  and  skin,  there  is  much  that  is  not  only  in- 
teresting, but  of  the  j^n^atent  practical  importance  in  tlio  way  of  diagnosisi.  The 
development  of  tbe  symptonm  previously  enumerated  aiv  soon  aocompanicMl  by  ana- 
foraieal  and  functional  alteration^:  of  these  membranes,  but  e«i»eeially  of  that  Iinin<2: 
tho  vagina  and  the  di«restive  andrespii-ntory  tnicts.  The  vulvo-vaginal  merahi*ane  is 
most  frequently  that  whieli  exhibits  the*;e  rluni<(e^.  It  is  move  or  less  infiJtraled,  and 
of  a  brown,  briek-ivd,  or  mahogany  eolur,  whirh  is  either  disposed  in  streaks,  patches, 
or  diffused;  and  there  may  Ih'  Rnmll  sanguine  extravasations,  variable  in  number, 
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This  almormal  color,  which  is  more  parcicnlarly  dne  to  vonous  injection,  has  in  calves 
nnil  hciffi-s  a  grejiter  cliaffiiostic  value  thnii  in  c^wp.  ns  it  is  olwcrved,  though  in  a 
Je38  degree,  iu  aniiaals  ^viiich.  are  near  calving,  as  well  as  those  which  have  latdy 
calved. 

This  symptom,  however,  is  not  always  ohwrvod  at  the  eommencnnent  of  xhe  dis- 
ease, but  may  only  ai)}>earat  an  advanced  stage.  Tweiity-lbur  hourh  afrer  its  ajipear- 
ance  tliere  are  nsually  seen  on  the  red  surfaces  small  yellow  or  gi'ayish  and  slj::htly 
Balient  patches,  which  might  he  mistaken  for  liJ  th.'  IhiU^s  of  nuuTi.s,  though  llicy  are 
really  composed  of  masses  of  altered  epithelial  cells.  They  auherr  but  sliijhtly  to  the 
dermal  sui-face  of  the  membrane,  err  are  merely  lying  ou  it;  th:y  are  fjuiokly  n'n:ovc4 
by  friction,  or  thrown  olf  by  the  alterations  goii'g  on,  leaving  excoriations  correspond- 
ing to  the  hitnation  they  occupied.  At  this  period,  or  a  little  later,  tliero  Hows  from 
the  vulva  a  variable  quantity  of  clear  or  ropy  mucus,  whicli,  in  di\  ing,  adlieres  to 
the  neighboring  parts. 

While  this  alteration  is  going  on  in  the  vaginal  membrane,  or  beAn-e  or  after,  other 
aualogous  changes  are  observed  in  the  other  viHil)1e  meuduanes.  That  of  the  mouth 
is  more  or  less  hot,  and  generally,  or  in  patches  of  variable  extent,  a'>sumes  a  dtM^p 
red,  livid,  or  dark-blue  tint,  }>ariieularly  about  the  iiums,  tlioiiL,?!  (lie  presence  of  pig- 
ment may  conceal  this  coloration.  Ordinarily  the  O.crm  oi' this  nunnbrane  and  it* 
epitlftlium  are  tumefied  at  certain  points,  and  the  adht\«ion  of  the-io  two  layers  to 
each  other  m  diunnished.  In  a  very  brie  f  sjia'^e  theie  appears  at  lirst  on  the  lips  and 
gums,  afterwards  on  the  palate  and  bordei-s  and  sidles  of  the  tonirue,  little  whitish- 
gray  or  yellowish  elevations  the  :dze  of  a  pin-head,  due  to  the  I'rolUVralion,  infiltra- 
tion, anil  fatty  degeneration  of  the  c))ithelium  in  tliese  lor>alin"es.  The  number  and 
dimensions  of  the^e  elevations  increase,  and  sonu'times  they  join  eaeh  other;  tlkeir 
connection  with  the  derm  becomes  lessened,  and  soon — froqueutly  within  twenty-four 
hours — the  slightest  rubbing  will  remove  them  in  the  form  of  a  soft  gray  mass  not 
unlike  bran;  they  are  also  thrown  off  by  the  morbid  process  p>iug  on.  However  re- 
moved, the  denii  upon  which  they  were  formed  is  exposed,  and  in  this  way  are  pro- 
duced those  excoriations  whose  sharply  defined  bright  red  color  contrasts  strikingly 
with  the  livid  membrane  surrounding  them.  These  are  the  **  pestilential  erosious" 
of  Kausch,  so  named  from  the  veterinarian  who  first  described  them.  These  epi- 
thelial alterations  occur,  at  times,  at  the  b.ise  oTtho  papilhe  of  the  cheeks  as  early  as 
the  appearance  of  the  lirst  morbid  symptoms,  tiiough,  as  a  rule,  it  is  only  towards 
the  second,  third,  or  fourth  day  that  they  are  most  marked. 

The  secretion  of  saliva  is  increased  and  flows  in  large  visci«l  stTt*anis  from  the  mouth. 
The  nasal  mucous  membrane  is  also  greatly  injected  from  the  connuencenjcnt  of  the 
affection,  and  becomes  infiltrated  and  swolleu ;  !>oon  after  it  becomes  uniformly  pale,  or 
in  such  amanner  as  to  leave  injected  stn^aks  or  patches ;  petechia*  also  appear  in  varia- 
ble number.  Towards  from  the  second  to  the  third  day,  on  examining  tlus  nicvQibnuie 
closely,  it  will  be  noticed  that  there  arc  the  same  pulpy  or  caseous  epithelial  collections 
observed  on  the  membrane  of  the  mouth  and  the  vulvo-vagiual  membrane,  and  which, 
when  thrown  off,  leave  the  derm  exposed.  In  about  tTrenty-fonr  hours  alter  the  more 
evident  signs  of  the  disease  have  appeared  a  nasal  discliarge  manitests  itdelf ;  this  is 
at  first  serous  and  transparent,  but  ere  long  becomes  a  thick  mucus  or  muco-purulent 
yellowish  matter,  which  may  be  mixed  with  blood,  and  disagreeably  fetid.  In  dry- 
ing around  the  nostrils  it  forms  thick  crusts. 

The  conjimctiva  of  the  eyes  are  also  infdt  rated  and  deej^er  colored — i)articnlarly 
about  the  free  border  of  the  nictit-ating  membrane — than  usual :  but  this  coloration 
most  freouently  disappears  in  the  course  of  the  malady,  and  this  membrane  is  then 
pale.  Tlie  secretions  of  tears  is  very  cojdons.  and,  llowing  in  abujiiUnice  down  the  face, 
by  their  acridity  they  may  depilate  and  erode  the  skin.  A  thick  juueo-jiroduct  fluid 
collects  in  the  inner  canthusot  the  eye  and  b<'hind  the  membrana  nictitans,  and  as  the 
animal  becomes  emaciated  and  the  eye-ball  sinks  towards  the  bottom  of  the  orbit  this 
accumulates. 

The  bkin,  which  is  usually  lax  shortly  after  the  invasion  of  the  malady,  in  the 
majority  of  cases  and  in  many  epizootics,  becomes  the  seat  of  a  diversely  characterized 
erujdiou,  which  has  been  at  one  time  descri]>ed  as  squamous,  at  another  papular, 
vesicular,  or  pustular,  and  again  as  erj'sipelatous.  This  cutaneous  manifestation 
more  espticially  appears  in  those  paits  where  the  integimjent  is  thiu,  though  it  may 
also  invade  other  regions  or  even  aftect  the  entire  surface  of  the  body.  The  udder 
and  particularly  the  base  of  the  teats,  the  scrotum,  the  margin  of  the  no^^trils,  the  lips, 
and  the  vulva,  the  perineum,  and  the  internal  aspect  of  the  thighs,  are  the  locahties 
for  which  it  seems  to  have  a  special  predilection,  but  it  may  likewise  be  often  noted 
between  the  jaw.j,  on  the  shoulders,  ne(;k,  and  withers.  The  extent  and  intensity  of 
thes(s  exantheniata  are  very  variable.  At  times  they  aeeonipany  tlie  ordinary  symp- 
toms while  at  others  theeruption  is  <<>lueitleni  with  an  intense  fcbrih^.  reaction  "which 
lasts  for  some  days  and  increased  tcmperatui-e  of  the  skin  v.  here  it  is  abcmt  to  appear, 
with,  in  certain  instances,  a  more  or  less  abundant  transpiration. 

This  exanthema  of  cattle-plague  consists  of  (1)  a  proliferation  and  abundant  disqua^ 
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mation  uf  the  opidenuiH,  aceoinpanicd  by  .shediiing  of  tho  hair:  (2)  tlm  proiluctiou  of 
small  jiapuhn  or  nodosities,  from  which  exudes  a  yellow  viscid  tluid  wliieh,  in  drying, 
forms  with  the  hair  crusts  of  variable  thickness  :  (3)  the  eruption  of  little  vesicles 
about,  the  mufile,  whose  contents  agi^Uiticate  tho  hairs  and  pves  rise  to  brownish- 
yellow  emsts;  (4)  the  formation  of  pustules  (the  so-called  "variola"  of  Kamozzini) 
the  size  of  a  millet  seed  or  suinll  pea,  frequently  coutlneiit,  and  when  ruptured  and 
their  contents  desiccated,  producinjj  triable,  y^-llow,  or  brown  crusts,  which  adhere 
very  sli^jlitly  to  the  skin.  The  diuation  of  the  enii)ti<>n  in  variable,  but  in  geueral  ifc 
doe^M  not  entirely  disai)pear  until  from  two  to  four  weeks  afti^r  its  mimifestcitiou. 

In  some  epizootics  erysipelatous  tumoi-shave  b«»en  remarked  about  tha  neck,  dewlap, 
or  flank.  Gas  is  also  developed  sometimes  in  tho  subcutaneous  cellular  tissue,  ordi- 
narily iu  the  region  of  the  loius,  shoulders,  sides,  or  neck,  and  jn  rare  cases  over  tho 
entire  surface  of  tho  body  ;  its  i>resence  is  recognized  by  a  more  or  less  volumiuoua 
tumor,  which  crepitates  on  manipulation. 

Tlie  next  day  after  the  appearance  of  tlie  peculiar  eruption  upon  the 
mucous  membranes,  there  is  a  disinclination  to  eat  and  ruminate,  and 
with  cows  a  diminution  and  soon  a  total  absence  of  milk. 

Two  days  after  the  manifestation  of  the  above-described  symptoms, 
marked  changes  in  tho  general  appearance  of  the  disease<l  animal  aix> 
apparent.  It  lies  down  very  fre<iuently ;  when  standing  it  draws  the 
hind  legs  forward  as  if  suffering  from  colic.  The  look  is  distressed,  the 
head  drooping,  the  ears  hanging,  the  breathing  oppresseil ;  the  pulse 
becomes  rapid  and  weak,  the  discharges  i'rom  the  eyes,  the  nose,  and  the 
mouth  become  thick  and  purulent,  the  breath  fetid.  The  iris,  whicTi  at 
the  commencement  of  the  fever  is  generally  inflamed  and  clieiTy  red, 
resumes  its  natural  color  with  the  increase  of  secretions  from  the  lochry* 
mal  duct.  Cows  far  advanced  in  pregnancy  generally  calve  in  this  stage 
of  the  disease. 

»  On  the  second  or  third  day  diarrhea  sets  iu.  The  feces,  at  first  thin 
and  watery,  then  thick  and  slimy,  are  filled  with  detached  masses  from 
the  mucus  surfaces,  very  fetid  and  more  or  less  tinged  with  blood. 
AVhen  the  diarrhea  hns  lasted  two  or  three  days  the  diseav^e  advances 
with  rapid  strides.  The  animal  is  so  weak  as  not  to  be  able  to  rise,  the 
evacuations  of  excrements  are  involuntary,  the  breathing  is  uneven 
aaid  i*apid,  the  beatings  of  the  heart  are  no  longer  perceptible,  the  pulse 
becomes  very  feeble  and  the  temperature  rapidly  falls.  Death  usually 
occurs  on  the  fifth  day  from  the  first  \isible  signs  of  the  disease.  Some- 
times the  course  of  the  disease  is  so  rapid  as  to  reach  its  culmination 
within  two  days. 

On  the  average,  70  to  75  per  cent,  of  the  diseased  animals  die.  Those 
that  survive  have  not  had  the  disease  in  its  most  malignant  form.  Once 
convalescent  the  animals  recover  very  fast,  but  the  diarrhea  continues 
for  several  days  after  the  disappearance  of  all  other  symptoms. 

In  summer,  when  the  cattle  are  grazing,  the  disease  is  less  severe 
than  in  winter,  when  they  get  dry  fodder  and  are  kept  in  close  Rtables. 

The  symptoms  and  progress  of  the  disease  are  the  same  with  goats 
and  sheep  as  with  neat  cattle,  but  the  percentage  of  fatal  cases  is  some- 
wliat  less. 

Many  of  the  symptoms  of  rinderpest  occur  in  the  lung  disease  (plcnro- 
jynexnnonia),  the  malignant  catarrhal  fever,  and  the  mouth-and-foot  dis- 
ease. The  lung  disease  is  distinguished  from  the  rinderi)est  by  the  ab- 
sence of  the  characteristic  eruptions  ui)ou  the  mucous  membranes ;  the 
malignant  catarrhal  fever,  by  the  dimness  of  the  transparent  cornea, 
which  in  the  rinderpest  remains  clear;  the  mouth-and-foot  disease,  by 
the  ulceration  of  the  foot,  the  less  degree  of  fever,  and  its  peculiarly 
lapid  spreading  horn  one  animal  to  entire  herds. 
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AiHong  the  lesious  observed  after  death  tbero  are  seveml,  thougli  no 
more  eonstant  tbau  several  of  the  promiueut  symptoms,  that  materiiilly 
assist  iu  establishing:  a  proper  diagnosis.  The  age  and  general  condi- 
tion, the  ^tate  iu  which  the  animals  were  kept  before  they  were  aftected, 
their  breed,  the  character  and  intensity  of  the  disease,  all  appear  to 
have  some  inlluence  on  the  seat  and  seriousness  of  the  lesions.  Theso 
vary  according  to  the  period  at  which  death  takes  place. 

Fleming  says  that  if  the  animal  is  killed  at  the  commencement  of  the 
malady,  and  the  symptoms  have  been  comparatively  mild,  there  will 
nevertheless  be  found,  on  examination  after  death,  such  alterations  ia 
the  mucous  membranes  as  congestion  and  ecchjTnoses.  The  latter  are 
more  particulaily  observable  on  the  free  border  of  the  mucus  folds  in 
the  fourth  compartment  of  the  stomach  (true  stomach)  and  around  the 
pylorus,  although  they  also  exist  to  a  less  degi*ee  in  the  small  intestine, 
and  often  in  the  vagina.  When,  however,  an  animal  ligs  died  from  the 
disease,  or  been  killed  when  it  had  attained  a  certain  degree  of  inten- 
sity, the  changes  are  more  marked,  the  body  becomes  quickly  inflated 
after  death,  and  sometimes  even  before  death  occurs.  The  rectum  is 
elevated  and  its  lining  membrane  is  tumelied  and  of  a  deep  red  color ; 
the  tail  and  hinder  extremities  are  more  or  less  paralyzed  during  life, 
and  are  therefore  usually  soiled  by  the  feces.  The  skin  exhibits  the 
characteristic  eruption,  and  in  those  places  where  thei-e  are  neither 
glands  nor  hairs,  as  on  the  teats,  it  is  injected  in  irregular  patches  of 
variable  dimensions ;  the  epithelium  is  thickened,  soft  or  friable,  and 
the  integument  is  often  cracked.  On  removing  the  skin  the  vessels 
which  are  cut  are  generally  filled  with  a  diirk-colored  fluid  blood,  and 
the  flesh  is  red,  blue,  or  violet-tinted.  The  peritoneum  in  some  cases 
may  be  slightly  injected  or  ecchymosed  in  patches.  The  whole  of  the 
intestines  are  generally  greatly  distended  witli  gas,  and  in  some  cases 
the  small  intestine  may  be  reddened. 

La  the  interior  of  the  digestive  canal  are  found  the  most  marked  Qxi- 
deuces  of  the  disease,  though  they  are  not  always  constant  and  equally 
intense  in  every  x)ortion  of  the  mucous  membrane.  In  the  mouth,  phar 
rynx,  true  stomach,  small  intestine,  and  rectum,  they  ai'e  most  frequently 
l)resent.  They  are  least  conspicuous  and  often  absent  in  the  cesophagus, 
the  three  first  compartments  of  the  stomach,  and  in  the  ca»cum  and  colon. 
They  may  be  so  trifling  as  to  resemble  the  lesions  of  a  sh'ght  catarrh, 
while  in  other  instances  they  are  unmistakable  and  pathognomonic 

In  the  mouth  and  pharynx  are  observed  the  alterations  in  the  lining 
membrane  and  the  epithelial  changes.  It  is  chiefly  where  there  has 
been  much  friction  or  local  initation  that  they  are  most  exaggerated, 
and  deep  erosions,  with  loss  of  texture  of  the  derm  of  the  mucous  mem- 
brane, may  be  noted.  The  (esophagus  is  rarely  affected,  though  it  is 
not  always  exempt.  In  the  rumen  the  quantity  of  food  may  be  found  a 
little  larger  than  usual.  The  epithelium  on  the  mucous  membrane  lining 
it  and  the  next  compartment  may  be  more  easily  detached  than  in  a 
healthy  state,  and  a  microscoi)ical  examination  of  the  cells  proves  them 
to  have  undergone  a  similar  change  to  those  of  the  mouth.  The  mucous 
membrane  in  tliese  (^mpartments  is  also  freipu^ntly  injected  in  a  geneml 
manner,  though  more  deeply  in  some  pLices  than  in  others.  It  is  not 
rare  to  lind  on  this  membiane  round,  oval,  or  irregular-shaped  eschars, 
disposed  s»'])arately  or  in  ^^roups,  and  varying  in  color.from  a  dark  brown 
to  a  greeiush  hue.  The  elimination  of  these  eschars  takes  place  gi'adu- 
ally  from  around  their  well-formed  borders,  and  cicatrization  afterwards 
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occnrs,  even  iii  cases  which  hare  a  fatal  termination.  Submucous  ex- 
travasation is  probably  the  cause  of  these  gangrenous  patches.  Ait)uud 
them  the  tissues  are  infllti-ated,  and  more  or  less  injected,  while  beneath 
the  texture  is  injected  or  ecchymosed,  and  red  or  gieen  in  color. 

Tlie  third  compartment  sometimes  contains  food,  which  is  hard,  dr>', 
and  friable  5  at  other  times  it  is  soft  and  pulpy.  In  the  first  case,  the 
epithelium  of  the  leaves  is  readily  detached,  and  adheres  to  the  cakes 
of  aliment  removed  from  between  them.  This  epithelium  also  exhibits 
gi-anulo- adipose  degeneration.  The  leaves  themselves  are  injected 
wholly  or  partially,  and  ecchymoses  and  eschars  may  be  present  in 
them ;  they  are  also  easily  torn.  In  the  fourth  compartment  and  small 
intestines  the  contents  are  at  tirst  normal ;  but  they  soon  change,  and  there 
is  found  a  small  quantity  of  thick,  yellow,  brown,  or  even  blood-colored 
fluicL  The  mucous  merabmue  is  covered  by  a  viscid,  grayish-yellow,  or 
reddish  mucus.  The  caecum  and  colon  at  this  period  contain  a  frothy 
mass  of  a  brownish,  sometimes  sanguiiiolent,  fluid.  The  rectum  has  a 
thick  viscid  mucus  adhering  to  its  inner  surface.  If  the  disease  pursuesits 
course,  the  debris  detached  from  the  intestine  is  mi:xed  with  exudations 
and  extravasations  to  form  a  viscid,  albuminoid,  whitish-yellow,  brown, 
or  Ti'd  fluid,  in  which  are  shreds  and  the  detritus  from  the  membrane. 

When  an  animal  has  been  killed  in  the  early  stages  of  the  disease, 
and  the  mucus  has  been  carefully  removed  from  the  mucous  membrane 
of  the  stomach,  it  is  found  that  the  surface  of  the  latter  is  irregular,  and 
that  its  tissue  is  infiltrated  and  injected  to  a  degi'ee  corresponding  with 
the  seiiousness  of  the  attiick  and  the  stage  the  malady  has  reach^. 
The  abnormal  color,  varying  from  a  brick-red  to  a  reddish  brown,  is 
generally  diffuse,  but  is  most  marked  at  the  pyloric  portion,  attaining 
its  maximum  of  intensity  towards  the  free  borders  of  the  folds.  Sub- 
mucous extravasations  are  also  frequently  met  with  in  this  part,  differ- 
ing in  size  fi*om  a  fine  point  to  a  large  patch.  In  tJio  smaU  and  large 
intestines  there  also  exist,  at  this  period,  analogous  alterations;  but, 
while  the  redness  of  the  abomasum  is  usimlly  diffuse,  in  the  small  intes- 
tine it  generally  appears  in  the  form  of  transverse  strice,  which  ai-e 
ci-ossed  by  lighter  colored  longitudinal  streaks,  this  intercrossing  form- 
ing a  somewhat  regular  pattern.  These  extravasations  are  common  in 
the  small  intestine,  but  the  infiltrations  and  exudations  are  not  so 
frequent  in  the  abomasum.  In  the  duodenum  the  alterations  are  usu- 
ally more  intense  than  in  the  remainder  of  the  intestine,  and  it  is  not 
rare  to  find  in  it  a  very  marked  diifused  redness  and  much  sansruine 
eftusioui  The  congestion  is  often  greatest  around  the  solitary  glands 
and  Peyer's  patches,  whose  volume  is  more  or  less  increased.  Fre- 
quently the  areolated  aspect  of  thi^se  patches  is  most  conspicuous  at  the 
t(*rmiuation  of  the  first  pei  iod.  The  same  lesions  are  found,  but  in  a 
less  degree,  in  the  largo  intestines.  Li  these  the  most  salient  porrions, 
such  as  the  borders  of  the  valvulie,  ai*e  the  pads  w  hich  are  the  most 
deeply  colored  and  most  extensively  ecchymosed.  The  infiltration  is 
greatest  if  diarrhea  has  not  been  present. 

In  cases  where  the  disease  has  made  considerable  iirogiess,  the  lesions 
are  still  more  characteristic.  The  mucous  membrane  ot*  the  abomasum 
and  intestine  is  deeper  colored,  often  blue  or  black,  and  in  the  <1uodenum 
of  animals  which  have  succumbed,  it  may  even  be  uniformly  black, 
while  the  petechjB  and  ecchymoses  are  njore  numerous.  In  the  aboma- 
sum, but  oftenest  in  the  intestine,  towards  the  fifth  day  of  the  disease, 
there  appears  a  pigmentation,  varying  from  a  bright  gray  to  a  slate 
color,  01-  e\'cn  darker,  and  which  takes  the  place  of  "the  abnormal  color 
due  to  the.  blood.    This  appenrancij  is  tiist  noti<vd  iu  ihv,  rectum,  and 
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in  tlie  intestines  ^'cuerally  its  tints  seem  to  be  related  to  tbe  intensity 
oi*  the  blood  coloration,  of  which  these  parts  have  been  the  seat.  Jt  is 
iherel'orc  in  tlie  duodennm,  and  especially  near  the  pyloruis,  that  it  is 
dce])Otit-tinted  and  moat  extensive.  In  the  duodenum  it  is  diffuse^  but 
in  the  remainder  of  the  small  intestine  it  is  limited,  as  a  rule,  to  a  double 
81  liOvS  of  peiT>endicuiar  zones  more  or  less  incomplete,  and  in  the  rectum 
is  usually  in  the  form  of  longitudinal  lines.  This  coloring  matter  is  ile- 
))osited  in  the  most  superficial  layer  of  the  mucous  membrane,  and  is 
cx>n8tituted  by  miuute  irregular  granules,  which,  according  as  they  are 
disposed  separately  or  in  clusters,  give  rise  to  tbe  different  shailes. 
Around  the  orifices  of  Brunner's  glands,  and  in  the  texture  of  the  villi, 
this  deposit  appears  to  be  most  localized. 

The  epithelium  of  the  fourth  compartment  of  the  stomach  rapidly  un- 
dergoes changes  analogous  to  those  observed  in  the  mouth.  Their  in- 
tensity depends  upon  the  part  examined,  as  well  as  the  gravity  of  the 
attack  and  its  stage.  In  the  first  and  last  portions  of  the  small  intes- 
tine in  the  decum^  in  the  first  section  of  the  large  colon,  and  in  the 
rectum,  they  are  generally  more  developed  than  elsewhere.  In  mild 
cases  the  epithelium,  though  not  yet  detached,  is  always  less  adherent 
to  tlie  derm  than  in  health.  In  more  serious  cases  this  layer  is  found 
completely  detached  over  a  considerable  surface,  and  especially  in  the 
small  intestine.  The  excoriations  thus  produced  vary  both  as  to  extent 
and  number,  and  are  generally  covered  by  a  gray,  re-d,  or  dark  colored 
viscid  mucus.  The  matter  is  tenacious,  and  adheres  firmly  in  flakes  to 
the  membrane.  The  extent  of  these  flakes  is  generally  from  a  quarter 
to  two  inches  in  length.  The  color  is  gray,  yellow,  red,  brown,  or  black ; 
their  iiee  surface  is  smooth,  and  more  or  less  convex;  their  variable 
consistency  is  less  at  the  border  than  the  center ;  the  membrane  beneath 
them  is  injected  and  spotted  with  small  extravasations,  and  their  mar- 
gin, in  consequence  of  the  retraction  of  the  flake,  is  separated  for  a 
short  space  from  the  border  of  the  erosion. 

The  mortification  which  may  invade  the  intestinal  wall  does  not  usu- 
ally go  beyond  the  mucous  membrane.  In  rare  and  very  severe  cases  it 
extends  to  the  submucous  connective  tissue,  or  even  to  the  muscular 
layer.  The  liquefaction  of  the  mortified  patches  cjiuses  a  loss  of  sub- 
stance in  the  membrane,  and  these  places  are  designated  '* excoriations*' 
or  "  erosions,''  according  as  the  derm  remains  int^t  or  not.  Their  num- 
ber is  as  variable  as  are  the  patches.  The  viscid  masses  covering  the 
surface  of  the  intestine,  as  well  as  the  flakes,  are  produced  by  the  utric- 
ular glands  of  the  gastric  and  intestinal  mucous  membrane,  which  are 
greatly  altered  and  timiefied. 

Peyer's  glands  undergo  alterations  of  a  particular  character.  They 
lose  their  epithelial  covering,  and,  in  the  majority  of  epizootics,  undergo 
changes  analogous  to  those  of  the  solitary  glands;  though  in  other  epi- 
zootics they  are  rarely  affected,  and  when  they  are  the  lesions  are  not 
always  equally  marked.  Sometimes  they  are  merely  covered  with  a 
mucus  layer,  like  the  other  i)arts  of  the  intestine,  and  ai'e  injectexl;  at 
other  times  they  are  more  salient  than  usual  from  tumefaction,  and  they 
Iheu  may  contain  contents  like  that  of  the  solitary  glands;  again,  they 
may  be  covered  by  a  croupal  exudation  or  false  membrane,  several  linei 
in  tliiclniess,  and  gray,  yellow,  red,  or  blue  in  color,  adhering  by  its  ct^n- 
iral  part  to  llie  mucous  membrane.  The  presence  of  these  pateln-s  is 
luri  a  constant  feature  in  the  pathological  anatx>my  of  the  disenst-  in 
ij'i'lnin  e])izouries  it  is  ahnost  always  present,  while  in  others  it  is  extv^p- 
ti(H!al.  i\jnon.i:c  the  conditions  which  appear  to  have  an  infiuenee  in  its 
production  only  one  is  known,  and  that  is  the  condition  of  the  aniuuU 


Digiti 


zed  by  Google 


CONTAGIOUS  DISEASES   OF  DOMESTICATED   ANIMAIiS.        483 

l>efore  infection ;  if  it  lias  been  well  nourished  these  deposits  ai'c  luost. 
likely  (o  be  jnesoat 

Tbe  prominent  alterations  in  the  g]3Uids  of  the  mucous  uienibrane 
appear  to  consist  in  an  exag<^ei-ate<l  pmliferation  of  theii*  cell  eleuienLs, 
iweouipanied  by  a  prompt  ♦^fi-anulo-aiiipose  destiniction  of  the  newly- 
formed  cellH.  The  liver  is  aeidom  much  altered,  but  the  jjfoll-bladder  in 
very  often  difstended  with  bile,  and  its  mucous  membrane  Is  in  some- 
what tbe* same  condition  as  that  of  the  intestines.  The  mucous  mem- 
brane, of  the  air-passages  is  greatly  altered.  That  lining  the  laiynx, 
th&  trachea,  and  also  the  bronchia  is  injected  and  marked  by  exti*avaisa- 
tions  which,  particularly  in  the  trachea,  f^)pear  in  the  form  of  longitudi- 
nal stride. 

The  lungs  are  frequently  emphysematous  (interlobular)  to  a  degnn) 
corresponding  to  the  intensity  of  the  malady.  This  condition  is  cbietly 
noticed  alwut  the  borders  of  the  lungs  and  in  the  me<liastinum,  ami, 
passing  along  the  large  blood-vessels  toward  the  lumbar  region,  it  may 
reach  the  loins.  The  lungs  are  also  occasionally  cederaatous.  The  pleiua, 
like  the  peritoneum,  is  occasionally  congested  in  places,  and  even  ecchy- 
raosed.  The  heart  is  usually  flabby,  dark  or  clay  ex)lored,  and  friable, 
and  at  times  there  are  subendocardial  extravasations  towaixls  its  base; 
the  blood  is  darker  colored  than  in  health,  and  coagulates  imperfectly 
or  not  at  all.  The  kidneys  may  be  tumefied,  congested,  and  more  friable 
than  usual.  The  bladder  is  rarely  empty,  but  generally  contains  a 
quantity  of  urine,  which  may  be  pale,  dark  colored,  or  muddy,  and  have 
suspended  in  it  shreds  of  epithehiun.  Its  mucous  membrane  may  also 
be  congested  and  ecchymosed,  and  covered  with  viscid  mucus.*  The 
vulvo- vaginal  mucous  membrane  pi^esents  a  very  marked  redness,  which 
geuenilly  extends  to  the  cervix  of  the  uterus.  As  in  the  mouth,  there 
are  little  elevations  of  altered  epithelium  on  this  membrane,  with  eit)- 
sions  covered  by  viscid  matter.  The  udder,  frequently  congested,  some- 
times contains  a  small  quantity  of  thick  milk. 

According  to  Eeynal,  the  latest  observations  on  the  pathological 
anatomy  of  cattle  plague  are  those  of  Damaschino,  who  has  made  a 
comi>lete  study  of  the  histological  alterations  occurring  in  the  disease. 
This  investigator  states  that  the  ulceration  of  the  mucous  membrane  is 
due  to  an  unique  process,  which  presents  a  great  resemblance  to  that  of 
pharyngeal  diphtheria  of  man.  At  the  commencement,  the  lesion  con- 
sists in  an  exaggerated  production  of  epithelial  cells,  which  are  infiltrated 
with  an  amorphous  substance,  become  deformed,  throw  out  multiple 
prolongations,  and  acquire  an  abnormal  adhesion,  which  finally  gives 
them  a  pseudo-membranous  aspect.  But  beneath  these  false  membranes 
the  young  epithelial  cells  do  not  submit  to  the  same  alterations.  Instead 
of  the  prolongations  adhering  to  each  other  and  becoming  matted 
together,  they  are  the  seat  of  a  purulent  transformation,  whence  results 
less  adhesiveness,  and  soon  the  casting  oft*  of  the  pseudo  membrane. 
At  this  moment  ulceration  con>mences,  and  as  these  tissues  are  softened 
it  happens  that  there  is  found  implanted  on  this  surface  fragments  of 
luiirs,  which  are  recognized  bj*^  the  microscope.  The  loss  of  substance 
is  not  always  superficial.  On  the  tongiu!,  somelinies,  the  lesion  ceases 
jit  a  i>orlion  only  of  the  thickness  <»f  the  papillie,  but  in  other  cases  it 
cvtcnds  throughout  Ihcii*  tcvture.  Tn  tlie  stomach  it  is  often  deeper, 
c.oiiijHisiiig  a  i)o:lion  of  the  substance  (»f  the  .ulandnhc,  ami  even  llic, 
cntirc  tl)iel;ncs8 «)f*  die  mucous  iiicjiilnant!  to  s»ich  adc,Ln{*c  thnt.wifhoiiL 
the  prcvscuetc  of  a  thick  layer  of  a(!i])ose  tissue  at  these  ])oints,  tlie  stom- 
a«-h  would  frcqueiitly  be  found  perforated.  On  the*  surfui:e  of  liiese  idcer- 
ations  the  adipose  tissue  exhibits  all  the  characters  of  iufiammation 
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.  proper  (nuclear  proliferation  in  the  conjunctival  parietes).*  In  two  cases 
tliere  was  found  a  lesion  of  the  venal  and  hepatic  parenchyma,  consist- 
ing in  a  granular  degeneration  of  the  glandular  elements.  In  the  liver, 
the  lesion,  as  is  usual,  showed  a  predilection  for  the  i)eriphery  of  the 
lobules  in  the  vicinity  of  the  vena  port«;  there  the  cells  were  found  in 
a  very  advanced  stage  of  granular  degeneration.  Tlie  epithelium  of  the 
kidneys,  more  especially,  showed  the  peculiar  tumefied  troubled  appear- 
ance" already  indicated,  though  the  granular  condition  was  le^  marked. 
The  muscular  altei'ations  consisted  in  the  presence  of  nuuierous  elongated 
bodies,  very  abundant  in  the  right  side  of  the  heiirt,  and  incoutestably 
situated  in  "the  substance  of  the  muscular  fiber.  These  bodies  are  blunt 
at  one  end,  pointed  at  the  other,  and  are  composed  of  a  regular  mass  of 
cylindrical  cells  lyiug  together  in  such  a  manner  that  at  the  i>ointed 
extremity  there  is  only  a  single  cell,  at  the  obtuse  end  two  cells,  and  in 
the  other  part  sometimes  two,  sometimes  three  cells,  clustered  on  a 
given  segment.  It  is  surmised  that  these  minute  bodies  are  entossoa  in 
their  primary  stage  of  development. 

MEASURES  FOR  THE  PREVEISTION  AND  EXT1I50TI0N  OF  RINDERPEST. 

There  being  no  i*eniedy  known  for  this  disease,  human  intervention 
in  dealing  with  it  has  thus  far  been  necessarily  restricted  to  measures 
for  its  prevention  and  extinction.  Most  European  governments  have 
passed  laws  and  prescribed  regulations  for  the  piu^mse  of  protecting 
their  rei)ective  coiui tries  from  the  invasions  of  the  plague,  and  for  its 
speedy  extirpation  on  the  occurrence  of  an  outbreak.  Of  all  these 
enactments  the  regulations  now  in  force  in  the  German  Emi>ire  are  con- 
sidered as  the  most  complete  embodiment  of  the  results  of  experieneo 
and  scientific  investigation  in  regaixi  to  this  subject.  The  full  text  of 
this  law  will  be  found  in  Special  Eeport  No.  22,  recently  issued  by  this 
Department. 


EXPERIMENTS  WITH  DEPARTMENT  SEEDS. 

A  condensed  statement  of  the  results  of  experiments  with  seeds  dis- 
tributed by  this  department  is  given  below : 

WHEAT. 

Arkamas, — ^Marion  County :  Victor — "  Extras  Ia ery  farmer  in  this 
section  wants  the  Victor.''  Yellow  Missouri,  several  gcKKl  reports.  Pu- 
laski County:  "JSome  of  the  heads  10  inches  long  and  well  tilled; 
delighted  with  this  wheat.''  Drew  and  Stone  Counties:  "  Entirely  fre« 
fix>m  rust,"  and  "quality  superior." 

California, — ^Los  Angeles  County :  Shcrmau — "  Fifty  bushels  per  acre ; 
first-rate;  on  land  peculiarly  liable  to  rust  it  stoorl  the  test  perfectly.'' 
In  Inyo,  Lake,  Lassen,  San  Diego,  San  Luis  Obisj)o,  Sonoma,  iiml 
Humboldt  Counties,  Mold's  White  Winter  yiekled  fnnn  23  to  5i  busliels 
per  acre :  quality  excellent,  l^^ss  fav<»m])le  rei)orts  from  other  counries 
are  attributed  mainly  to  causes  having  no  particular  reference  to  tkis 
variety  of  wheal,  such  as  late  sotcinf/j  viice^  birds,  &c.  There  are  no  in- 
dications of  a  liability  to  rust.  Returns  from  Oaliturniji,  ()re.uon.  and 
AVashington  Territory  lead  U)  the  eonrlu.^ioii  \]v<\{  the  **  Mold  Wheats" 
Av-ill  be  of  gi-eat  value  throughout  the  wlieat-growiug  regions  of  the  Tii- 
citic  slope. 
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Colorado. — Larimer  aud  Weld  Counties  report  heavy  crops  of  Im- 
proved Fife  (spring  wheat)  from  seed  sown  in  February  and  March; 
quality  excellent.  Bent  Connty:  Mold's  White  Winter — *^  Thirty-one 
and  a  half  bushels  per  acre ;  good.  Boulder  County :  Mold's  Ked  Win- 
ter— "  Till  ty-five  bushels  per  acre:  large  and  plump." 

Dakota, — Lawrence  County :  Fultz — '*  Sown  May  1 5  one  quart  pro- 
duced one  bushel ;  quality  No.  1."  Improved  Fife  is  a  favorite.  Win- 
ter wheat  has  generally  failed. 

Oeargia. — Floyd,  Jones,  and  Upson  Counties  show  a  yield  of  15  to  18 
bushels  per  acre  of  Midge-Proof.  The  quality  is  reported  good,  and  ho 
reference  made  to  rust.  In  Henry  and  Lowndes  Counties  the  same 
variety  was  destroyed  by  rust.  Black  Bearded,  or  Centennial,  in  Jack- 
son, Sumter,  and  Union  Counties  has  yielded  20  to  22  bushels  per  acre 
of  beautiful  grain ;  damaged  in  one  case  by  smut.  White  Australian — 
Meriwether  County  reports  a  heavj^  yield  of  fine  grain,  and  but  little 
affected  by  rust.  In  Polk  and  Sumter  Counties  it  rusted  badly.  In 
Dooley,  Jackson,  and  Pulaski  Counties  the  yield  ranged  from  12i  to  30 
bushels  per  acre ;  quality  excellent,  and  no  rust  reported.  Mr.  George 
E.  McKee,  Valdosta,  Lowndes  County,  writes,  April  21, 1880 : 

I  bare  been  trying  experiments  with  wheat  for  three  or  foiir  years,  hoping  t^  get 
floniethinjij  that  would  prove  a  Hnccess.  I  have  made  fair  crops  from  seed  grown  here, 
hot  this  season  evorytliing,  that  which  was  acclimated  as  well  as  the  aepartment 
Bee<l,  was  a  total  faihire,  the  rust  destroying  the  crop.  I  must  give  it  as  my  opinion 
tliat  wheat  planted  here  is  generally  wasted.  Seed  from  Nicaragua  or  some  place  of 
the  same  latitude  might  do,  but  all  northern-grown  wheat  will  rust. 

Fulton  and  Pickens  Counties  report  favorably  on  Silver  Chaff.  In 
one  ease  a  yield  of  31  bushels  per  acre  is  recorded.  Xo  mention  of  rust. 
Catoosa  County:  Yellow  Missouri  shows  "  a  vigorous  CTOwth  of  bright, 
clean  straw  and  heavy  yield  of  excellent  grain."  In  Baker  County  the 
same  variety  was  entirely  destroyed  by  rust 

Idaho, — Nez  Perces  County :  Victor  Winter — "  Sown  October  5 ;  har- 
vested August  10 ;  4()  bushels  per  acre ;  superior  wheat.'^ 

Illinois. — De  Kalb,  Edwards,  Montgomery,  Ogle,  and  White  Counties 
give  moderately  favorable  reports  on  Silver  Chaff,  the  greatest  yield 
i*eport<;d  being  27  busliels  per  acre.  Many  reports  agree  in  putting 
Fnltz  at  the  head  of  the  list  in  Illinois. 

Indiana, — German  Amber  and  Silver  Chaff'  have  done  well  in  several 
counties.  The  almost  universal  t<^stimony  is  in  favor  of  Fultz,  notwith- 
standing  the  objections  of  the  millers. 

loica, — Improved  Fife  is  well  spoken  of  in  Shelby  and  Henry  Coun- 
ties. All  varieties  of  winter  wheat  have  been  badly  winter-kille4  in  a 
majority  of  counties  from  which  re]>orls  have  been  received.  In  sec- 
tions where  winter  wheat  is  grown,  Fultz  and  Claw^n  have  the  prefer- 
ence. 

Kentucky, — Elliott,  Jefferson,  Montgomery,  Morgan,  Monroe,  and  Old- 
ham Counties  give  good  reports  on  Silver  C  baft'.  The  yield  in  one  case 
was  50  bushels  per  acre.  Lewis  and  Letcher  Counties  report  30  to  50 
bushels  i)er  acre  of  Washington  Glass.  Jefferson,  Johnson,  and  Lewis 
Counties  show  excellent  results  with  Clawson.  Fultz  seems  to  be  the 
favorite  in  a  majority  of  the  counties. 

Louisiana. — All  varieties  failed  on  account  of  rust. 

Maine, — Franklin  County :  Average  yield  of  Fultz  on  three  farms,  28 
bushek  per  acj'e.  "  Entire  success."  Fultz  sown  in  spring  has  not  done 
as  well  as  Lost  ^Nation.  The  latter  is  the  favorite  variety  of  spring 
wheat 

Mai*yJand, — One  repoit,  from  Wicomico  County,  shows  a  yield  of  27 
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bushels  per  ucvc  of  Silver  ChufW    Amoup:  the  older  varieties  FiiUz  is 
most  in  favor. 

Mk'ltigan.—'Ui'.povts  from  several  eouuties  show  that  Silver  Ohatt  UiW 
the  preference  auiou^  the  newer  vaiicties,  and  that  the  Clawson  is  *^to\m\ 
inore  extensively  than  any  other. 

Mimiesota.'-Tlie  Improved  Fife  has  proved  succeRsful  in  a  great  mftny 
cases.  It  is  thought  that  it  retains  the  good  qualities  of  the  old  Fife, 
and  vields  better. 

Monfana.^One  report  from  Ouster  County  shows  a  yield  of  aSbnshelH 
per  acre  of  Improved  Fife. 

yebrasla. — Improved  Fife  is  particularly  adapted  to  a  prairie  eountiy, 
where  high  wintls  prevail,  on  account  of  its  vigorous  growth  and  stiff 
straw. 

Ifew  Jersey.— Morris  County  makes  a  verv'  favorable  report  on  Silver 
Chaff.    "Gmin  large  and  plump;  quality  excellent.'' 

Nero  TorA-.— Richmond  County:  The  Silver  Chaff  is  thought  to  be  a 
very  valuable  acquisition.  A  majority  of  reports  received  show  that  the 
Clawson  is  more  extensive  ly  grown  tlian  any  other. 

North  Carolina, — Many  rei>orts  on  Yellow  Missouri  are  very  favorable. 
Silver  Chaff  has  also  done  well. 

OJuo. — The  reports  are  very  numerous,  and  place  a  high  estimate  on 
Silver  Chaff.    Of  the  older  varieties  Fultz  is  pieferred. 

Oregon.— The  ^Mold  Wheats,  particularly  Mold's  White  Winter,  have 
yielded  remarkably  well.  Tliese  reports,  coming  from  eleven  counties, 
show  a  j-ield  varying  from  24  to  80  bushels  per  acre.  In  quality  the 
grain  is  unsurpassed.  All  agree  that  these  Avheats  are  of  great  valne 
to  Oregon. 

Pennsylvania, — Four  reporters  from  different  counties  have  done  well 
with  the  Silver  Cliail*.  The  variety  most  commonly  cultivated  is  the 
Fultz. 

UiaJi, — ^fold's  White  and  Ecd  Winter  Wlieats  have  done  well  in 
nearly  all  case's  reported,  and  are  likely  to  i)rove  very  valuable.  Yield 
fi-om  '30  to  40  busheh^  per  acre. 

Virglnia.-r-A  great  many  reports  have  been  received  without  indicat- 
ing any  very  remarkable  results.  Tlie  Silver  Chaff,  Yellow  Missouri, 
and  Victor  have  done  very  well  in  some  cases,  but  the  general  prefer- 
ence seems  to  remain  with  the  Fultz  and  Tappahannock. 

Washington. — ^As  in  California  and  Oregon,  the  Mold  Wheats  have 
given  very  heavy  yields  of  excellent  grain.  They  are  described  as  "The 
finest  wheat  I  ever  saw."  "  The  finest  wheat  I  have  seen  in  Washington 
Territory.''  "  Yelds  fully  one-third  more  than  the  wheat  I  have  sown 
hitherto.''  "  Full,  plump  grain,  5.J  feet  high,  heads  5  inches  long."  The 
quality  of  the  graifl  is  said  to  be  '•  good,"  "  very  good,"  "  excellent," 
" fine,"  "A  1,"  "tip-top,"  &c. 

While  the  Mold  Wheats  have  shown  a  remarkable  adaptation  to  the 
grain-growing  regions  of  the  Pacific  slope,  they  have  almost  without  ex- 
ception failed  east  of  the  Rocky  Mountains.  The  reports  of  1880  on 
these  wheats  are  awaited  viith  great  interest. 

Wcftt  Virginia, — Reports  from  sixteen  counties  on  several  of  the  vari- 
eties distributed  from  this  department  show  that  nothing  has  been  found 
t  hat  will  supersede  the  Fultz  and  Clawson. 

Wkconsin, — As  a  winter  wheat  Fultz  takes  the  lead.  Ilei>ovts  on 
Improved  Fife  (spring  wheat)  are  uiufonnly  favorable. 

Reports  on  wheat  have  been  received  from  nearly  all  States  and  Ter 
ritories,  and  from  most  of  them  in  veiy  large  immbers.  From  a  (careful 
leading  of  all,  the  following  couclusious  aie  reached; 


Digiti 


zed  by  Google 


EXPERIMENTS   WITII   DEPART^rEXT   SEEDS.  4S7 

1st.  A  lai'^0  portion  oi*  tlie  wheat  sent  out,  probably  oue-liair,riill8  into 
( lie  ijiiudH  el  pei"Sou>s  who  do  not  com })re head  the  iiiiuM  ol*  the  dei)arl:meut 
ill  niakiiJi;  the  distribution,  and  are  incompetent,  through  ignorance  or 
.siiiulessuess,  or  both,  to  conduct  experiments  and  make  reports  or  even 
the  slightest  vah^e  to  the  department.  This  estimate  does  not  take 
account  of  the  laro:e  number  ol  those  who  make  no  reports.  It  is  notice- 
abU^-  that  the  r<^purts  and  expenmeuts  of  the  regular  correspondents  of 
the  department  are,  as  a  rule,  much  more  valuable  than  the  Average. 
An  investi;e:ation  of  the  records  would  probably  make  this  very  appa- 
ix?nt.  A  distribution  confined  to  the  regular  corre.spondents,  with  a  few 
exceptions  in  favor  of  farmers  whose  intelligence  and  means  enable  them 
to  appreciate  and  forward  the  aims  of  the  department,  would  bring  results 
of  far  greater  value  than  a  miscellaneous  distribution. 

2d.  The  great  want  of  the  South  is  a  rustproof  wheat-  Varieties  tliat 
are  genemlly  cultivated  in  the  Xortheru,  31  iddJe,  and  Western  States, 
because  of  their  productiveness,  and  the  quality  of  the  grain  are  gen- 
erally unreliable  in  the  South.  It  is  almost  certain  that  wheat-growing 
cannot  be  made  to  pay  in  the  cotton  States. 

3d.  The  prairie3  need  a  winter  wheat  that  will  not  winter-ldll. 

4th.  The  most  notable  success  ha^  been  on  the  Pacific  slope,  with  the 
Mold  "Wlieats.  Next  come  tlie  Silvei'  Ohaif  in  several  States,  and  the 
Improved  Fife  in  Minnesota,  Wisconsin,  and  generally  where  winter 
wheat  fails. 

OATS. 

Illinois, — Whitesides  County:  From  4  quarts  Board  of  Trade  sown 
on  8  rods  of  land  5  bushels  were  harvested.    "  Very  fine. " 

Indiana, — ^Bartholomew,  Delaware,  Marion,  and  Posey  Counties  re- 
port favorably  on  Board  of  Trade  oats.  Yield  from  35  to  02  busliels 
per  acre.  **Much  bettor  than  other  oats."  *^Free  of  rust;  stand  up 
well ;  ripen  ten  days  earlier  than  other  oats." 

lorva, — Cherokee,  Smitli,  and  Washington  Counties  report  heavy 
yields  of  Board  of  l^ade  oats.  '•  Common  oat«  yield  about  20  bushels 
per  acre.''  '^  Straw  coarse  and  very  strong.  Eec^mmcnd  these  oats  be- 
yond all  others." 

Eenttwhf. — Butler,  Clinton,  and  Todd  Counties  give  good  reports  on 
Board  of  Trade  oats.    Yield  40  bushels  per  acre.    Quality  good. 

Michigan, — Genesei^  and  Huron  Counties :  Board  of  Trade — *'  Excel- 
lent.''   *^  Full  15  per  cent,  better  than  ^Norway  o:i  same  soil." 

Minnesota. — Keports  from  several  counties  on  Board  of  Trade.  All 
very  fiivorable. 

Missouri, — Board  of  Trade  from  46  to  53  bushels  per  acre.  "  Take 
less  time  to  mature  and  yield  more  than  any  other,  and  better  in  every 
respect."    "  Stallc  still',  not  liable  to  loilge." 

Neio  Hampshire, — Board  of  Trade — Sullivan  County— G  bushels  from 
4  quarts  sovv'n.  ^Veighed  37  pounds  to  the  bushel  5  grew  taller  than  na- 
tive or.t.^j,  and  were  ten  days  earlier. 

Xew  Jerseij, — Mercer  County :  Board  of  Ti'ade— "  Growth  vigorous. 
Weight  36  |X)unds  i)er  bushel.    An  acquisition." 

New  Yorl\ — Reports  from  Allegany,  Cayuga,  Chautauqua,  Otsego, 
and  Wayne  Counties  on  Board  of  Trade  oats  all  favorable.  Weight  38 
to  40  pounds  per  bushel.  "  Free  from  rust  and  not  danuiged  by  insects." 
^'►Straw  bright-yeUow,  fix*e  from  rust,  while  other  varieties  were  both 
rusty  and  smutty." 

Ch'cgon, — Lhni  County  :  Board  of  Trade — "  Large,  heavy  grain,  weigh- 
iog  42  pounds  to  the  bushel." 
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Pennsylvania. — All  rei)ort*  on  Board  of  Trade  favorable.  Lackawana 
County :  "  Straw  stiff  and  heads  well  filled.  Yield  above  the  average. 
Think  this  a  fine  variety." 

Pfa^.—Sumniit  County :  Red  Rust  Proof—"  I  consider  them  by  liar 
the  best  oats  we  have  had  in  this  part  of  the  country." 

TFa#^tn(/f(m.— Snohomish  Count^ :  Red  Kust  Proofs"  Straw  short  and 
stiff,  with  large  heads.    Weight  40  pounds  per  bushel." 

Idaho. — Ada  County :  Board  of  Trade — '*  125  bushels  per  acre.  Grew 
4J  feet  high.    Some  heads  maturing  194  perfect  grains." 

Indian  Territory.—BosLrd  of  Trade — "Fine  growth.  Veiy  prolific 
Suitable  for  this  section." 

G.  Damkoehler,  Clarence,  Shelby  County,  Missouri,  writes,  April  5, 
1880: 

I  had  6  acres  Trint«r  wheat,  6  acres  sprixig  wheat,  and  18  or  20  acres  of  common 
oats  destroyed  by  chinch-bujsjs.  They  did  uot  touch  my  Chinese  HuUess  oats.  This 
may  be  owing  to  the  oily  coating  of  the  latter.  They  will  be  of  great  yaloe  on  this 
account  if  they  can  be  acclimatized.  . 

William  Trenholm,  Summerville, Charleston  County,  South  Carolina: 

In  our  section  of  country  we  are  obliged  to  prepare  in  advance  against  rust  by  sow- 
ing cow  peaAC  fertilized  with  a  mixture  of  German  potash  salt  {Katnit)  our  phosphate 
rock  and  marl.  I  apply  about  400  pounds  per  acre.  The  pea^e  are  sown  broadcast  in 
Jane  and  allowed  to  grow  until  the  first  frost  of  the  winter  turns  the  leaves.  Thcrjr 
are  then  plowed  in  and  oats  or  wheat  broadcasted  over  the  land,  about  2^  to  3  bosheis 
per  acre.  Oats  planted  in  this  way  are  seldom  affected  by  rust,  but  have  been  this 
year  more  tiian  usual.  Thft  only  oat,  I  think,  that  we  can  raise  in  this  State  with  any 
clianre  of  success  is  the  Rod  Rust  Proof,  and  even  this  haa  rusted  in  some  parts  of  the 
State. 

BARLEY. 

Dalcota. — Eon  Homme  County :  Nepaul  or  B^rdless — "  Tlie  best  bar- 
ley I  ever  saw.'' 

Minnesota. — Meeker  County:  Mensury — "Excellent.  Excited  the  ad- 
miration of  every  one.^  Freeborn  and  Otter  Tail  Counties  report  the 
Nepaul  or  Beardless  barley  badly  blighted. 

Nebraska. — Nepaul  or  Beardless :  *^  The  best  barley  raised.  Hardy, 
heavy,  and  stiff  straw  and  rich  berry." 

New  Hampshire. — Merrimack  County :  "  Promises  to  excel  anything 
known  in  this  county  in  quality  and  quantity.'' 

Washington. — Snohomish  County :  Nepaufor  Beardless — "Weighs  60 
pounds  to  the  bushel.    The  finest  variety  of  barley  I  ever  saw.^ 

Wisconuin. — ^Sheboygan  County:  Nepaul  or  Beardless — "Blighted 
badly.'' 

BUCKWHEAT— SILVER  HUUL. 

Mr.  Thomas  W.  Beatty,  Conwayl)oro',  S. C,  writes,  March  11, 1880: 

Last  summer  you  were  kind  enontrh  to  send  mo  4  quarts  of  buckwheat  to  plant  as 
an  experiment.  At  my  recjiu^st,  Capt.  G.  Gilbert  (of  Bucksville)  planted  3  quarts  ol 
tbis  seed,  on  what  we  eall  aecond  low  lands,  that  is,  neither  high  nor  low  lands.  The 
fip*onud  was  plowed  and  well  pulverized  with  i  he  harrow.  The  seeds  were  sown  as  fol- 
lows: I  quart  on  20th  of  July,  1  quart  on  Isfc  of  AnRust,  and  1  qnart  on  10th  of  Au- 
goKt.  Wiiile  thepjain  wob  in  a  rii)enin<:j  stage  a  storm  beat  and  tangled  it  very  much, 
so  that  l!aptain  Gilbert  thinks  he,  in  this  way,  lost  from  2  to  3  bushels.  The  3  qnarta 
yielded  7  bushels  of  full,  heavy  buckwheat.  Tlie  quantity  of  land  planted  was  one- 
eighth  of  an  acre.  The  yield  was  at  the  rate  of  06  bushels  per  acre,  and,  but  for  the 
storm,  would  have  been  at  the  rate  of  7'i  bushels  per  acre. 

There  is  no  reason  wliv  the  best  of  buckwheat  should  uot  be  grown  abundantly  in 
these  Southern  States,  ns  the  ground  may  be  prepare<l  and  the  seed  sown  after  the 
other  usual  crops  are  laid  by. 

Captain  Gilbert,  thinks  tlie  seed  planted  on  the  20th  of  July  did  bett<^r  than  that 
planted  on  the  10th  of  August.  So  wc  conclude  the  proper  time  for  planting  buck- 
wheat (as  far  south  .is  this)  is  from  the  yoth  of  July  to  the  Ist  of  August.  Th6  £rain 
was  gathered  the  lirst  week  in  October. 
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XTPLAND  RIOB. 

Samuel  A.  Cook,  Milledgeville,  Ga.,  writes: 

The  cultivation  of  upland  rico  will  be  a  feature  of  Soutliom  farminjOf  ore  maiiy  years, 
for  it  has  alroady  provcu  very  profitable  to  many.  June  plauliiig  is  lu-eouiing  com- 
mon,  and  any  valuable  crop  that  will  permit  of  such  late  plautiug  yiuat  bo  au  acqui- 
sition.    Its  straw  makes  the  finest  of  forage. 

J.  L,  Caldwell,  Marlin,  Falls  County,  Texas,  writer: 

With  proper  management  and  a  good  season  a  fair  crop  could  be  made,  but  it  could 
hardly  be  made  profitable  in  th's  section  and  with  our  irregular  Sf'asons  as  a  market 
crop.  Farmers  might  do  well  to  raise  it  for  home  use.  Rice  can  never  compete  with 
cotton  in  Texas. 

POTATO. 

Alabama, — Reports  from  all  sections  of  the  State  put  a  high  estimate 
on  the  Beauty  of  Hebron.  In  earliuess,  yield,  and  quality  it  is  unsur- 
passed. Potatoes  are,  as  a  rule,  cultivated  only  for  family  use,  and  the 
seed  is  generally  obtained  from  tlie  North.  It  is  thought  that  when  a 
supply  of  the  Beauty  of  Hebron  can  be  secured,  it  will  supplant  the 
Early  Rose,  which  is  now  the  leading  variety.  Potatoes  requiring  a 
long  season  to  mature  are  not  reliable. 

Arlcaiisas, — Reports  do  not  differ  materially  from  those  received  from 
Alabama.  In  all  of  the  Southern  States  gTeat  diflficulty  is  experienced 
in  keeping  home-grown  seed  for  plantiug.  The  only  practicable  method 
reported  is  to  plant  the  ripened  tubers  of  the  first  crop,  and  raise  a  sec- 
ond crop  to  be  used  for  planting. 

Florida,  Georgia.  Louisiana,  Mississippi,  North  Carolina,  South  Car- 
olina^  Texas,  and  Virginia  all  give  reports  similar  to  the  above. 

lihnois, — A  great  many  reports  are  nearly  unanimous  in  favor  of  the 
Beauty  of  Hebron.  "Ripened  12  days  before  the  Early  Rose.  Quite 
an  acquisition."  ''  Matured  in  13  weeks.^  "  Quality  unsur])as8ed.''  "  Fine 
large  tubers;  much  better  that  Early  Rose."  ^'Undoubtedly  superior 
to  anything  I  ever  saw  in  this  country."  "Valuable  acquisition ;  two 
weeks  earlier  than  Early  Rose."  "One  week  earlier  than  Early  Rose; 
good  keeper  and  verj^  prolific;  a  valuable  addition  to  our  potato  list." 
"  I  consider  them  too  precious  to  eat,  so  I  cannot  give  the  quality." 
**Good  the  entire  year,  while  the  Early  Rose  is  unfit  for  table  in  winter 
and  early  spring." 

These  extracts  from  reports  received  from  Illinois  are  similar  to  hun- 
dreds of  others  on  record  from  Indiana,  Iowa,  Kansas,  Kentucky,  Maine, 
Maryland,  Massachusetts,  Michigan,  IVIinnesota,  Missouri,  Montana,  Ne- 
braska, New  Hami)shire,  New  Jersey,  New  York,  Ohio,  Oregon,  Pennsyl- 
vania, Rhode  Island,  Tennessee,  Vermont,  Washington,  and  Wisconsin. 
The  testimony  of  a  great  number  of  farmers  in  all  parts  of  the  country  is 
uniform  concerning  the  merits  of  the  Beauty  of  Hebron,  and  leaves  no 
room  for  doubt  that  it  will  supersede  the  E..rly  Rose  as  the  latter  took 
the  place  of  the  Early  Goodrich  and  other  eaily  varieties  commonly 
cultivated  fifteen  or  twenty  years  ago. 

Good  reports  have  been  received  from  some  of  the  late  varieties  sent 
from  the  department,  but  their  success  has  been  small  in  comparison 
with  the  Beauty  of  Hebron.  This  is  probably  owing  less  to  any  defects 
in  the  varieties  distributed  than  to  the  fact  that  the  list  of  first-rate  late 
varieties  is  already  adequate  to  the  wants  of  all  sections. 

Mr.  Hillary  Ryan,  Caldwell,  Burleson  County,  Texas,  says: 

Tlu^  Beauty  of  Hcbrou,  wiiich  you  sent  me  t^vo  yc^ars  ago,  outyields  any  other  potato 
that  I  have  seen  iu  our  country.  *  I  think  it  will  prove  very  valuahlo.    We  can  plant 
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no  potato  in  this  climate  that  is  not  early,  and  the  earlier  tho  bettor.  Four  v^'ars  ag'> 
I  plautal  Early  Rose  aud  Early  Goodrich  on  the  Iht  of  April,  and  in  six  \voek.->  ^  c  hud 
potatocH  ijoni  t'hcui  lar^'e  enough  for  the  table.  Poaoh  Blows  do  not  make  anylhi!!^  hti  * 
but  vines.  I  have  never  known  them  to  produce  a  siuRJe  potato.  They  bhout  oat  as 
thou j^h  they  would  make  tubew,  but  the  sprout  tomt^  up  through  the  giouud  and 
mako8  a  large  vine. 

Potatoes  have  not  been  raised  here  much  for  nn^rket,  but  I  hope  that  onr  count ly 
will  8oon  ship  large  quantities.  We  raise  larger  p'.tatoes  here  than  any  I  have  ?«-i-u 
imported,  and  th.\v  are  ready  for  market  by  the  middle  of  May. 

Experiment  of  George  li,  RuaseU,  Loudonn  County ^   Virghila. 

YleU  in  f  onnd.-*. 

1  row,  withont  manure i><>t 

1  row,  aslies  in  bottom  of  hill IH* 

1  row,  ashes  on  top  of  hill  after  covering ll-i 

1  row,  plaster  in  hottoni  ofliill V^k 

1  row,  plaster  on  top  of  hill  after  covering .' 109^ 

1  row,  Peruvian  guano  in  bottom  of  hill 102^ 

1  row,  Peruvian  guano  on  top  of  hill  after  covering - ll^H 

1  row,  "dissolved  bon<"' in  bol torn  of  hill 139 

1  row,  * 'dissolved  bone''  on  top  of  hill  after  covering 118 

1  row,  hen  manure  in  bottom  of  hill 115 

1  row,  hen  manure  ou  top  of  hill  after  covering 93 

1  row,  Powell's  Fertilizer  in  bottom  of  hill 117 

1  row,  Powell's  Fertilizer  on  top  of  hill  airer  covering 96 

The  TOWS  were  nil  of  equal  h  ngth.  Tlie  quantity  of  manure  used  on  each  row  was 
one  half  gallon.  The  bone  cost  §40  per  ton,  guano  $65  per  ton,  PowelFs  Fertilizer  116 
per  ton. 

PowelPs  Fertilizer  wa« composed  of  SOOjpoiinds  dissolved  bone,  50  pounds  magnesia, 
30  pounds  ammonin,  ,50  pounds  i>otash.    Cq^tj  J?12;  mixing,  $1 ;  total,  §13. 

ITie  months  of  July  and  August  were  very  diy.    Scarcely  any  rain. 

ARTICHOKE. 

J.  M.  Peflfer,  Little  Traverse,  Mich.,  writes,  April  7, 1880: 

I  have  just  dug  the  Red  Brazilian  artichoke.  They  are  much  larger  than  the  tubers 
sent  from  the  department,  and  yield  enormously.  lYom  nine  stallS  I  got  more  than  a 
bushel.    This  indicates  a  yield  of  800  to  1,000  bushels  per  acre. 

Martin  J.  Barger,  Bisiaarck,  Vermillion  County,  Illinois,  writes,  May 
30, 1880: 

My  success  with  the  Red  Brazilian  artichokes  sent  to  mo  from  your  department  was 
Tery  satisfactory.  I  planted  one  ix)w  three  rods  long,  hills  three  feet  apart,  one  eye 
to  a  hill.  Soil,  light  clay,  well  manured,  and  would  produce  75  bushels  com  to  the 
acre.  Dug  my  arturhokes  about  the  middle  of  April  and  measured 6  bushels,  making 
a  yield  of  1,C00  bushels  to  the  acre.  A  great  many  were  left  in  the  ground,  as  the 
sprouts  clearly  indiente.  I  think  they  could  be  made  to  yield  2,000  bushels  to  the 
acre.  I  find  that,  eaten  raw,  they  are  equal,  in  their  way, "to  tnmips,  and  served  up 
like  new  potatoes,  they  wnne  in  a«  such  any  time  ft-om  November  to  the  middle  of 
May.    Horses,  cows,  pigs,  and  sheep  eat  thoin  with  a  relish. 

B.  M.  Long,  Peoria,  Union  County,  Ohio,  writes,  April  10, 1880 : 

From  two  quarts  Brazilian  artichokes  planted  laat  spring  I  plowed  up  yesterday  6 
bushels.    Horses,  cattle,  and  hogs  all  relish  them. 

Jolin  P.  McCleam,  Bridge  ton,  Pa.,  writes,  March  5, 1880: 

Thii-teen  hills  Red  Brazilian  artichokes  produced  one  bushel,  at  the  rate  of  .'VK) 
bushels  per  aero.  I  think  that  in  a  good  season,  on  moderately  good  gix)und,  I  could 
raise  800  or  1,000  bushels  per  acre. 

L.  Claude  Lachecoth,  Waverly  Mills,  Georgetown  County,  South 
Carolina,  writes,  February  16,  1880 : 

well 

between  rows.  Dug  them  November  20. ''Yield  6  quarts  to  the  hiil/al^aTLUOObQsheb* 
per  acre. 


Tlie  Red  Brazilian  artichokes  were  planted  February  15  on  rich,  sandv  land,  we 
manured.  Hills  o  feet  each  way.  They  grew  7  feet  high  and  covered  the  whole  8pa< 
K^ „    r.„^*v.^xr ... hill, about  1,000 bi 
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.l/^(i!/am^r.— Chambers  Comity:  Red  Brazilian,  1,000  bii«liels  per  acre, 
*' As  a  crop  for  hog-feed  they  eauuot  be  excelled." 

Arkansas. — Columbia  and  Prairie  Counties :  Ked  Brazilian,  "Yield 
remarkable.'^    "Attracting  a  great  deal  of  attention  here." 

Cali/ornia. — Calaveras,  Contra  Costa,  and  San  ^lateo  CounticwS  give 
good  reports  on  the  Ked  Brazilian.  Promise  most  wonderful  results  in 
tlie  way  of  feed.  Think  they  would  yield  4,000  bushels  per  acre  with 
good  management. 

Florida, — Sumter  County :  Red  Brazilian,  1,200  bushels  per  acre. 
"Undoubtedly  the  best  food  for  pork  that  can  be  raised  in  this  country. 
Too  sandj'^  for  corn." 

Indiana, — ^Decatur  County:  Red  Brazilian,  "They  will  supply  a  long- 
felt  want  of  the  American  husbandman,  in  kee])ing  hogs  free  from 
diseases,  which  have  made  their  api)earance  since  the  destruction  of  our 
forests.     Soil  and  culture  same  as  lor  Irish  potatoes." 

Indian  Territory, — "The  Red  Brazilian  articlioke  is  a  wonder  and  a 
blessing  to  farmers.  From  13  hills  I  raised  2  bushels,  from  soil  nearly 
hot  enough  to  roast  an  eg^P 

Kentuclcy, — Livingston  County:  Red  Brazilian,  "7^  bushels*  from  2 
quarts.    Soil  and  culture  same  as  for  Irish  potatoes."  " 

Michigan. — Little  Prairie,  Ronde  County:  Red  Brazilian,  "1,100 
bushels  per  acre."    Barry  County :  "5J  bushels  from  1  quart  planted." 

Misso2iri. — Audrain  County:  Red  Brazilian,  "9  bushels  from  1  qimrt, 
1,000  bushels  per  acre.    Beats  the  world  for  yield." 

Nebrasl-a. — Sarpy  County:  Red  Brazilian,  "600  bushels  per  acre. 
Will  be  a  valuable  substitute  for  com  in  feeding  hogs." 

Texas. — Fannin  County:  Red  Brazilian,  "  The  best  I  ever  saw  in  any 
climate." 

West  Virginia. — Gilmer,  Harrison,  and  Randolph  Counties :  Red  Bra- 
zilian, average  yield  o*  the  rate  of  650  bushels  per  acre.  "Season 
very  dry.    The  crop  would  have  been  doubled  with  rain." 

Wiscwisin. ^Clavk  County:  Red  Brazilian,  "Hogs  prefer  them  to 
corn." 

The  culture  of  artichokes  for  stock  feeding  is  attracting  much  atten- 
tion. They  flourish  in  a  wide  range  of  soils  and  climates,  and  may  be 
expected  to  come  into  general  use  for  stock  feeding,  particularly  in  sec- 
tions where  corn  does  not  flourish.  An  important  element  of  their  value 
for  swine  is  in  their  availability,  where  the  ground  does  not  remain 
ftx>zen,  during  the  entire  winter  and  spring,  without  any  cost  for  har- 
vesting. 

FORAaE  PLANTS. 

John  W.  Robson,  Cheever,  Dickinson  County,  Kansas,  writes: 

I  have  been  experimenting  largely  in  forage  plants  the  past  two  years.  Among  the 
millets,  the  Common  Hungarian,  German  or  Golden,  and  French  give  large  retoms  in 
hay  and  ibr  soiling.  Lucerne  or  Alfalfa  does  Tvell,  giving  from  two  to  three  crops 
during  the  season.  Red  clover  is  a  success.  Among  the  grasses,  Orchard  grass  {Doc- 
tylis  tjlomeraia)  suits  this  latitude  better  than  any  otlier  grass  I  have  testecT  affording 
good  grazing  .at  all  seasons  of  the  year,  and  witlistanding  drought  well.  On  the  up- 
lands it  is  always  green  and  very  hardy,  more  so  than  our  native  grasses.  Timothy 
{Phleum  pretense)  gives  a  good  crop  of  hay  in  June,  but  we  cannot  depend  upon  it  for 
grazing  purposes  if  the  summer  is  dry.  This  season  the  Timothy  pastures  were  brown 
from  July  till  October;  now  they  are  green.  Bine  grass  (Poa  pratensis)  is  not  a  suc- 
cess in  this  part  of  Kansas.  In  dry  seasons  it  does  not  grow  higher  than  BnlTalo  grass, 
and  soon  becomes  brown.  In  damp  sitnationB,  on  river  or  creek  bottoms,  it  thrives 
well,  but  on  the  uplands  it  does  not  sustain  its  eastern  reputation.  Red  Top  {Agi'ostis 
vulgaris)  is  valuable  when  grown  in  dry  runs  or  swales. 

The  farmers  of  this  county  will  be  compelled  to  turn  their  attention  to  the  cultiva- 
tiou  of  artilicial  pastures*  The  area  of  prairie  pastur&ge  is  rapidly  diminishing,  hence 
the  necessity  foi  cultivating  the  tame  gr<m$9* 
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Pearl  millet. 
A.  P.  Hnlloek,  Tie  Eoy,  Medina  County,  Ohio,  writes: 

Tbe  Pearl  millet  did  not  prove  satisfactory  with  me.  This  was  ])artially  due,  hoTf- 
ever,  to  the  extremely  unf!ivora)»l<^  season,  as  the  seed  did  not  gerniinato  for  nearly  or 
quite  a  month  after  plantiiifj,  and  then  the  plants  made  so  slow  a  growth  that  only 
one  crop  was  hai*vested,  and  that  late  in  September.  No  shoots  were  sent  out  after 
cutting.  The  soil  was  a  sandy  loam  with  clay  subsoil.  Method  of  planting,  in  drills 
3|  feet  apart  and  plants  I  foot  apart  in  the  row.  Cultivation  same  as  corn  in  same 
licld  received.  Laud  not  very  rich,  but  kept  entirely  free  from  wee<ls.  I  raised  2  acres 
of  corn  fodder  in  same  field  with  better  results  as  to  yield,  and  stock  eat  it  much  more 
readily  than  the  millet.  It  seems  to  be  somewhat  coarse  and  woody,  which  may  bo 
tlue  to  its  unusually  slow  growth  and  matiu'in^.  I  am  inclined  to  think,  however, 
that  corn  fodder,  of  the  sweet  variety,  if  properly  grown  and  cultivated,  is  superior 
as  a  forage  plant  for  our  soil  aud  climate. 

W.  F.  Morrows,  Somerset,  Hillsdale  County,  Michigan,  writes  sub- 
stantially as  above. 

John  Whitely,  Shirley  Village,  Mass.,  writes,  March  6, 1880: 

The  seed  was  sown  May  22  in  drills  20  inches  apart,  and  thinned  out  to  12  inches 
between  the  plants  soon  after  they  started.  The  plants  grew  rapidly  at  first,  but  the 
cold  weather  of  June  checked  their  growth.  About  the  1st  of  July  they  took  a  start 
and  grew  vigorously  till  September  21,  when  we  had  a  smart  frost. 

The  seed  was  sown  at  tlie  rate  of  4  pounds  to  the  acre;  one  pound  is  enough. 
Commenced  to  thin  again  and  feed  about  the  1st  of  August,  when  the  product  would 
have  been  about  1^  tons  to  the  acre  in  the  green  state.  It  was  in  the  best  condition 
to  feed  at  this  stage,  though  the  yield  would  \\B>ye  been  46  tons  per  acre  at  a  later 

{leriod,  and  much  more  if  the  weather  had  been  favorable.  The  ground  is  a  sandy 
oam,  and  was  highly  manured  with  superphosphate,  muriate  of  potash,  and  pulver- 
ized cow-hoois. 

Nothing  is  raised  in  these  part«  that  cattle  will  eat  with  greater  relish  while  it  is 
green  ana  tender.  Our  experiment  was  not  sutlicieutly  thorough,  perhaps,  to  enable 
us  to  form  a  very  accurate  conclusion  as  to  its  nutritive  qualities.  If  to  be  cut  for 
hay,  it  is  best  when  two- thirds  grown. 

C.  G.  Waller,  Greenwood,  Abbeville  Coiintv,  South  Carolina,  writes: 
"The  Pearl  millet  is  a  success.    The  very  thing  we  need." 
Samuel  Gross,  Landisville,  Atlantic  County,  New  Jersey,  says: 

Tlie  millet  seed  was  sown  about  the  15th  of  May  in  rows  3  feet  apart,  and  the  plants 
2  feet  in  the  row.  The  plants  did  not  mak^^t  much  headway  until  the  second  hoeing. 
After  that  they  grew  very  rapidly.  When  alxjut  3  foot  hij^  I  commenced  feeding  to 
horees  and  cows.  Both'  seemed  to  relish  it  better  than  corn-fodder.  Tbe  second 
growth  was  cut  when  about  6  feet  high.  After  drying  a  short  time  it  was  tied  in 
small  bundles  and  shocked.  I  am  now  (Febiniary  2)  fc^ediug  it  to  horses  and  cows, 
after  running  it  through  a  fodder-cutter.  On  the  whole  I  think  it  is  a  success,  and 
will  continue  to  cultivate  it.  It  has  been  said  that  the  seetl  would  not  mature  in  this 
latitude,  but  a  part  of  a  row  left  rewarded  me  with  fully  ripened  seed.  I  would 
further  say  that  the  land  was  only  moderate  ly  fertilized,  my  intention  being  to  treat 
the  millet  in  my  first  experiment  about  as  I  do  com,  and  to  compare  notes. 

A.  G.  Hill,  Half  rock,  Mercer  Connty,  Missouri : 

It  proves  to  bean  excellent  fodder  for  all  kinds  of  stock  It  is  a  good  pasture  for 
hec8  when  in  bloom.  They  can  gather  bread  from  it  fa.ster6  iiau  from  any  other  plant. 
I  cultivated  once  with  the  hoe.     Seed  ripened  October  15.     Heads  12  to  IC  inches  long. 

H.  Caswell,  Igo,  Sha«ta  County,  California : 

Sowed  May  29,  in  drills  18  inches  apart,  in  clay  soil.  The  ground  was  new  and  not 
manured.  I  rut,  on  September  15,  at  the  rate  of  31  tons,  97:i  pouml.s  of  ^reen  fodder 
per  acre.  I  think  it  was  cut  loo  late,  as  it  did  not  sprout  ai^ain.  It  would  be  a  great 
feed  for  fcrrw,  as  tln»y  worked  on  il  in  great  numbers.  Horsca  and  cattle  seem  very  fnnd 
of  it.  It  will  not  mature  here  without  irrigation,  which  will  be  a  drawback  to  ita 
coming  into  general  use. 

Alfalfa. 


Mr.  T.  F.  Meece,  Livingston,  Polk  County,  Texas,  writes.  May  4, 1880 : 

I  and  black  winter 
highly  manured^ 
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I  sowed  alfalfa  in  Apgnst  last,  or  Sei)tember,  with  turnips  and  black  winter  oatA, 
aU  in  drills.    The  ground  was  previously  well  prepared  and  highly  manured^     Pro- 
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cnre<I  a  finr  stand  of  c»;itH,  liirni)».s.  and  (•lov(!r,  jil]  nf  whicli  i^row  liutJy  until  the  yith 
of  DocomlxT,  u])«*n  we  bad  a  "rvHtlur"  oi'  >\\v\i  Mvcii.y  a.^  to  kill  tbe  oats,  and  in- 
jure tb<-  lurnipH  aud  olJior  vc'xotHtion.  Tbe  clover  was  not  t; becked,  is  now  in  fiiU 
bloom,  and  vr»'siMits  a  si.u;btl\  apju'aiaiKi*.     1  am  well  jdeaFod  witb  it. 

A  sin)i]do  ot'allUlfUiii  l>looni,  .showing  a  very  luxuiiant  growth,  accoin- 
pjinied  this  letter. 
II.  Kyun,  OiiMwell,  Biiilesoa  County,  Texas,  writes: 

CalitVunia  <'b»v<n-  is  f<i\  in;^  ^<kh1  f^ntisfaetion  in  our  county  for  winter  pasture.  We 
liavf  norbiiii:,  ptrbtius,  as  cjood.  The  Rescue  grass  was  doing  well  in  our  county,  but 
tbe  gras-sboppJTM  Ibit'e  or  four  years  ag<»  entirely  destroyed  it. 

Fi-aukliu  Doswell,  Esq.,  Jacksonport,  Ark.,  writes,  April  30,  1880: 

In  March,  187?,  I  received  fi'om  the  Acricultural  Department  at  Washington  u  small 
packap!  of  alfalfa  seed.  I  sowed  it  about  tbe  Ist  of  April  of  that  year  in  alluvial 
soil  with  a  clay  subsoil,  witb  a  fertility  of  40  bushels  of  com  to  the  acre.  Jhe  soil 
was  well  prepaivd  by  deep  plowing  and  harrowing.  During  the  first  year  the  natural 
grasses  apparently  choked  out  the  alfalfa,  it  becoming  of  a  pale-green  color.  Tho 
wijit«r  of  lb7c^79  was  quite  severe  for  this  latitude,  and  the  alfalfa  was  killed  down 
to  the  ground.  As  early  aa  February,  1879,  it  made  its  appearance  above  the 
ground,  long  before  any  of  the  natural  gra^^ses  or  wee<l8.  In  March,  ld79,  there  was  a 
gevere  spell  of  weather,  which  did  not  aftect  the  alfalfa  otherwise  than  to  check  its 
growth.  It  put  up  ahe;id  of  the  natural  giowth  of  the  soil,  and  choked  out  the  latter. 
Ily  tbe  middle  of  May  the  alfalfa  was  ready  for  mowing,  but,  desiring  to  save  the  seed, 
it  wad  not  mowed.    It  was  mowed,  however,  twice  during  the  summer  without  iiyury. 

The  winter  of  l^/D-'.'^O  was  verj'  mild  for  this  climate.  The  alfalfa  remained  green 
aud  fresh  during  tbe  winter,  and  continued  to  ^row  during  warm  spells  of  weather. 
By  the  1st  of  April,  1880,  it  was  ready  for  mowing,  and  was  thereafter  mowed,  from 
day  to  day,  for  soiling  milch  cows.  A(  this  date,  April  .30,  I  am  mowing  over  it  the 
second  time.  It  comes  early,  the  growth  is  rapid,  and  the  yield  abundant.  Horses, 
cows,  and  hogs  eat  it  \*ith  avidity.  It  is  not  more  difficult  to  cure  as  hay  than  red 
clover,  aud  is  equally  as  gootl.     It  is  easily  eradicated  if  desired. 

The  chief  dilbculty  to  be  apprehended  in  cultivating  this  crop  is  to  secure  a  stand 
during  the  lirbt  summer.  It  is  probable  that  sowing  eaily  in  the  fall  would  obviate 
that. 

Egyj^tian  ricecarn. 
J.  II.  Kranclier,  Millheim,  Austin  County,  Texas,  writes : 

The  prwluetion  of  foraj^e  plants  suited  to  the  climate  of  the  extreme  Southern  States 
is  of  vital  imiwrtance.  'nie  great  summer  heat,  its  long  duration,  and  the  always  re- 
cnning  droughts  are  fatal  to  many  pbrnts  on  which  farmers  of  more  northern  latitudes 
rely  for  forage.  Your  department  canntit  better  aid  the  soul  hern  farmer  than  b\  dis- 
tributing suitable  forage-plant  seeds.  Willi  tbe  e\e<'ption  of  Bermuda  gniss,  which 
can  only  be  considered  a  summer  pasture  sxra^s,  aud  tbe  .lohnstJU  grass,  which  is  only 
suitable  as  a  soiling  plant  on  large  stock  farms,  there  is  scarcely  a  perennial  plant 
suitable  for  forage  that  will  withstand  our  summer  heat.  Hence,  our  main  reliance 
is  on  annuals,  particularly  the  sorghum  family. 

With  a  view  to  meeting  the  want  above  referrei!  to,  tbe  depaitment 
lias  made  a  liberal  distribution  of  seed  of  the  rice  or  Egyptian  com^  aud 
other  varieties  of  sorghum.  Alfalfa  has  also  been  introduced  in  many 
sei^tions  where  it  has  not  heretofore  beeu  grown,  and  reports  thus  far 
indicate  it«  success.    (See  letter  from  Polk  County,  Texas.) 

W.  Bomer,  of  Helotes,  Bexar  County,  Texas,  reports  as  follows : 

Planted  on  the  *37th  of  March  in  drills  3  feet  wide,  droi»piiig  seed  15  inches  apart, 
two  seeds  in  a  hill.  IntentionaUy  this  crop  received  no  better  cultivation  tliau  I  ho 
crop  of  Indian  com,  which  was  two  hoi-se  hoeings  and  one  band  hoeing,  uo  fertilinpr 
nse<l  nor  re<|uired.  The  crop  was  cut  on  the  UHh  of  July,  pi-oducing  10  bushels;  area 
planted  was  one-tifth  of  an  acre  This  com  produces  more  suekei-s  than  Indian  com. 
Exiierimented  on  two  rows  by  depriving  them  of  the  suckers;  no  ])erc**ptible  ditfer- 
enoe  in  the  size  or  amount  of  the  grain  in  the  plantP  that  we!-e  suckered  from  those  that 
were  not;  but  the  suckers  each  produeed  a  head  or  ear  of  about  a  quarter  size  of  that 
produced  by  tbe  main  stalk. 

Thin  cereal  is  very  suitable  to  Western  Texas  :  it  has  one  serious  drasvljack  iu  the 
weevil.     'r!url.vd;»vs  ail«r  tbra-sbin.v;  tii<;  whole  t^raiti  u.j*.  I'''' ot  'v.-tvil ;  tbebinlsalso 


Digiti 


zed  by  Google 


494  REPORT   OF   THE   COMMISSIONEB   OF   AGRICULTURE, 

rou.niit  dcpredations'on  th«  ripening  grain,  which  might  noi  b©  serioos  if  planted  is 
larirer  areau.  Had  it  jfr<iunii :  the  flour  is  Inferior  to  wheat,  but  saperior  to  Isdiaa 
foni.  Til©  IniMan  corit  in  tin-  -wuie  lielti  and  with  the  same  eoJtivation  produced  from 
'it)  ro  'jTi  hnnWl  (»helJ*-'l  n*  tli"  acre.  Tbis  was  not  a  fnll  crop.  It  should  have  been 
iif;  rl>  »loii1iI«-  the  iinHiititv.  T  lu'  raiiseof  this  was  the  soil  being  so  drj  from  thenin*: 
mo't'isH^  drought  of  l;i-t  y«*ar,  th*-  li;ihr  rnins  of  this  spring  not  Fatnratiu^  the  groirad 
udthciently,  not  nenelid.  in^  nion^  than  12  inches;  l>cneath  tliat  it  was  dry.  The  Eg7l»- 
tian  corn  is  preferable  to  Indian  com. 

F.  A.  Bew,  of  Urbaua,  Dallas  County,  Missouri,  says: 

Last  Heason  I  planted  the  China  corn,  ot  Brown  Donra,  in  drills,  and  cnltivated. 
The  yield  was  l*ii  per  cent,  more  than  Indian  com  treated  in  the  same  way.  Stock 
ate  it  ravenously ;  and  in  the  milk  and  bntt«r  of  oows  fed  largely  npon  it  we  tailed 
to  notice  the  bitter  taste  always  perceived  when  they  are  fed  mncn  on  Indian-corn 
fodder.  I  coald  not  see  that  the  quantity  of  milk  was  in  any  way  affected.  I  could 
not  see  that  work  horM-s  fed  on  it  showed  any  change,  though  they  seemed  to  eat  a 
great  deal  of  it.  This  wa./»n  I  sowed  the  seed  broadcast  like  oats.  The  yield  is  by 
weight  per  acre  60  jmt  cent,  more  than  millet  growing  by  its  side.  I  am  not  informed  as 
to  their  relative  value  per  Ion  as  fodder.  But  the  great  amount  of  labor  required  t« 
harvest,  cure,  and  stack  it,  will  prevent  its  coming  immediately  into  ^neral  (kvor. 
Forage  crops  are  of  the  first  importance  to  us  in  this  section,  but  good  h^p  is  so  scarce 
that  the  amount  of  work  required  to  handle  a  crop  is  an  important  item.^  In  this 
respect,  a  well  set  mea^low  is  far  ahea^l  of  China  com.  At  the  East  the  question  seems 
to  be,  "How  much  can  be  raised  from  one  acre?"  Here  it  in,  "How  much  can  one 
man  raise  t "    Here  laud  is  cheaj)  and  help  scarce. 

G.  W.  Marnock,  of  Ilelotes,  Bcxar  County,  Texas,  says : 

I  am  glad  to  state  that  the  Dhura  or  Ejryptian  com  has  been  a  success,  notwith- 
standing any  amount  of  dry  weather,  and  ^ivin^  a  return  of  frx)m50  to  60  bushels 
per  acre.  It  was  planted  tlie  2r)th  day  of  April,  in  drills  4  feet  apart,  and  harvested 
on  the  *i8th  of  July.  At  the  proven t  time  (AugUHt  18).  it  is  about  to  return  a  second 
crop.  Young  shoots  have  Hprun^  from  the  rcK>t.4,  often  numl>ering  ten  to  fifteen,  and 
oacn  promises  to  bear  ears  of  cood  size,  althouirh  somewhat  smaUer  than  those  fiR>t 
produced.  I  have  hud  some  of  the  seed  ground,  and  ilnd  that  it  makes  bread  almost 
if  not  quite  equal  to  com  (njaizt  ).  All  domt^stic  animals  eat  it;  horses  prefer  it  to  the 
Indian  com.  Without  doubt  tJiis  crop  will  be  of  great  value  to  arid  regions.  It  with- 
stands any  amount  of  drou*;!!!,  giving  a  yield  double  that  of  Indian  com. 

There  is  a  vast  region  in  our  Jioiintry  similarly  arid  to  the  western  part  of  our  State, 
in  which  wheat  in  character  like  that  of  the  uorth  of  Africa  is  much  to  be  desired,  or 
barley  from  Arabia.  It  will  have  to  be  sought,  for  in  some  arid  region,  Asia  or  Africa; 
but  a  successful  result  will  ha  attained,  I  have  no  doubt,  and  thus  give  value  to  num- 
berless acres  to  which  uo  cereal  in  now  adapted,  the  Pigyptian  corn  alone  excepted. 
It  is  not  particular  as  to  ttoll.  That  which  was  planted  ou  sandy  soil  did  as  well  as 
that  on  our  rich  bottom-land. 

COTTON. 

Thomas  W.  Beatty,  Coiiwayboio',  S.  C,  writes,  Marcli  12,  1880: 

I  plant-ed  3i  quarts  of  l^a>.':rjuly'*j  Large  UoU  Prolitic  Cotton  April  4, 1879,  and  mixed 
seed  of  the  Dixon  (Munier,  Gadcly's  Improved,  &c.  The  soil  was  sandy  loam,  with  » 
sandy  foundation  (^Aeneraily  e<.:),  idered  until  for  cotton,  a  clay  foundation  being moit) 
desirable).  The  giouiul  w  un  jilowtid  in  February.  The  Insl  of  March,  after  being  well 
pulverized  with  the  liaiiow,  it  was  laid  oft'  for  iow8  4  feet  apart,  by  plowing  fuiTowf 
from  6  to  7  inehes  <le"}».  In  tl  « ."e  furrows  I  strewed  roarse  manure  and  covered  witli 
two  furrows,  making  a  eon-^it-'-rtihle  ridije.  Tbcse  ridges  were  tlatteued  with  the 
liarrow  until  th(;y  wen'i  aboiii  {xo  iu'  hew  above  the  <;eneral  level.  I  planted,  pnttiu'T 
4  seeds  to  the  hill  and  the  }iills  IH  inelit  ^  :i|»arf.  The  dlrferent  varieties  received  the 
panic  treatment  in  nil  renpct  fs.  Tli<'.  Dixou  bloomed  and  showed  oj»eii  bolls  two  or 
th*iO  dnyn  earlier  than  tlie  l>ai»;f;!irly.  Vioui  the  second  picking  7li  bolls  of  tlio  Dixon 
and  49  bolls  of  the  H  pricft'ly  each  wei^luMl  1  pound. 

In  September  uiy  eo.ion  took  thMtUhl.  The  Unogurly  was  fi-'o  I'lom  it  inoit*  ilian 
a  week  longer  than  (  ne  i>i  Im  i  kimU,  mmI  after  they  were* i^Dtirely  fle.stroyed  it  remainwl 
gff^en  for  uooM  iiO  (la.\s.  i  tiiittk  ii  bloomed  antl  boiled  ti5iit»'  a»?  tVecly  iis  tbeollur 
varieties*. 

I  found  that  the  ii;-/^raily  .m-<  .1  ['una  1  ounce  ofseod  (.olion  woight^il  4f<0  gL-ains:  tb« 
Dixon  470  grains.  So  i  coii'lnU;  that  the  B»g;:arlv  will  yield  about  I  ponnd  of  lint 
to  the  100  pounds  of  seed  cotton,  less  than  the  Dixon.    The  seed  of  the  Baggarly  is 
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nearly  half  na  lutge  again  as  that  of  the  Dixon,  and  it  only  surprises  me  that  the  lint 
yieldH  so  well. 

'I'hc  l^aggarl y  lias  the  advantage  over  the  other  in  picking,  as  it  takes  as  much  or 
more  liine  to  jiick  a  snjall  boll  as  a  large  one,  and  100  bolls  of  the  Baggarly  yield  about 
oue-thii-d  more  seed  cotton  than  the  same  number  of  the  Dixon. 

H.  F.  LipiMii'd,  Ashland,  Beiiton  County,  Mississippi,  writes: 

1  planted  the  Baggarly  cotton  seed  May  8  on  rich  low  land.  The  growth  was  fine, 
manifesting  its  original  form  of  bottom  branches;  bolls  very  large  and  blunt ;  opened 
well.  From  70  pounds  of  seed  cotton  I  had  22  pounds  of  lint.  I  have  saved  the  seed 
and  intend  testing  it  thoroughly  this  year. 

John  W.  Pitts,  Wilsonville,  Shelby  County,  Alabama,  writes  April 
20,1880: 

In  the  spring  of  1876  I  received  from  your  department  a  package  of  cotton  seed 
known  as  the  McLenden  Prolific.  This  variety  seems  peculiarly  adapted. to  this 
climate.  It  proved  so  far  superior  to  any  other  in  this  section  that  I  have  no 
hesitancy  in  saying  its  inti-oduction  has  been  worth  to  this  county  alone  thousands  of 
dollars. 

P.  K.  W.  Bock,  of  Ma<5on,  Miss.,  says  of  Baggarly  cotton : 

The  best  ever  known  here ;  largest  boll ;  heavy  lint;  as  prolific  as  the  best;  an  ac- 
quisition. 

Robt.  N.  Huger,  Triangle,  Lincoln  County,  North  Carolina,  writes : 

Baggarly *s  Large  Pod  Prolific,  planted  April  26,  in  hills  3  by  2  feet  on  nine-tenths 
of  an  acre.  Yield  1, 400  pounds  of  white  and  264  pounds  of  stained  cotton  in  seed.  Staple 
lon^,  strong,  and  very  white,  but  coarse.  Market  2J^  cents  better  than  other  varieties. 
Yield  per  acre  28  per  cent,  better  than  common  kinds.  Growth  of  plant  vigorous  and 
i-egular.  In  July  the  condition  of  the  plant  was  50  per  cent,  higher  than  the  old 
varieties,  but  it  lost  much  of  this  in  the  fall  and  was  at  least  a  week  late  in  October. 

Soil,  light  saudy,  with  vellow  clay  bottom.  Fertilizers  used,  anmioniated  bone  super- 
phoepliate,  at  the  rate  or  300  pounds  per  acre. 

1. 1.  Mitelle,  Secretary  Oak  Grove  Agricultural  Society,  The  Grove, 
Coryell  County,  Texas,  writes,  January  1, 1880: 

The  McLendon  Prolific  cotton  is  a  splendid  variety.  Our  farmers  are  well  pleased 
with  its  growth,  staple,  and  yield  the  past  season.  Notwithstanding  the  drought  it 
yielded  1,200  pounds  or  cotton  in  seed  per  acre.  It  is  undoubtedly  the  best  variety 
we  have,  taking  aU  things  Into  consideration. 

O.  E.Taylor,  Hempstead,  Waller  County,  Texas,  says  of  the  McLendon 
Prolific,  **  It  is  the  finest  cotton  I  ever  had." 
Mr.  J.  L.  Moultrie,  Union  Springs,  Bullock  County,  Alabama,  says : 

On  soft  sandy  land  deep  plowing  makes  the  soil  too  loose  and  spongy  for  cotton. 
On  common  stiff  land  deep  breaking  causes  a  greater  retention  of  moisture  and  pre- 
vents tlirowing  off  the  fruit  in  dry  weather.  Where  land  is  very  rich  and  cotton  runs 
to  weed,  it  is  better  not  to  change  the  bed,  and  never  to  break  any  depth,  but  let  the 
soil  become  quite  compact.  I  liiive  seen  land  that  when  deeply  plowed  would  grow 
cotton  7  to  8  feet  high  and  with  a  very  uncertain  yield,  but  by  allowing  it  to  become 
compact  the  cotton  gi'ew  only  4  to  5  feet,  and  gave  a  certain  crop  of  1,500  x>ounds  per 
acre.  Cotton  is  always  injured  if  plowed  deei>  in  July.  Stable  manure  is  an  effectiml 
prrveniive  of  rust. 

1  wet  and  rolled  some  seed  in  strong  ashes  and  left  3  or  4  bushels  in  a  basket.  At 
the  end  of  48  hours  they  ha<l  sprouts  2  inches  long.  Rolling  seed  in  a  fertilizer  does 
no  good,  because  the  hull  comes  up  on  top  of  the  plant  and  thus  brings  up  the  fertil- 

Cotton-seed  planters  effect  a  groat  saving  of  seed,  but  they  throw  the  seeds  so  close 
to^cethi^r  that  it  is  rliliicult  to  separate  the  planis  with  a  hoe  when  ri.'dunng  the  stand 
1o  Hin;;lo  stnlk*?.  The  young  plant  is  ver>'  temh^r,  and  if  skinned  by  the  lioe  will  bo 
sure  to  dif'.     Wv  nred  i\  planter  tliat  vnllihrow  the  soeds  ono  inch  apart. 

CABBAGE— CAROLINA   BUNCOMBE. 

Arhmnds. — Garland  and  Prairie  Counties:  *' Excellent  for  size  and 
flavor."    "  The  best  variety  for  this  climate.'' 
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Ct<///brniVT.— Humboldt,  Mendocino,  and  Santa  Cruz  Counties :  "  Many 
I  of  tbe  heads  weigh  from  10  to  25  pounds  each."  "Nice  flavor;  heads 
veiy  hard." 

J'/onVJa.— Wilkinson  County:  "Never  had  a  better  or  niore  reliable 
variety  of  cabbage  than  this." 

Louisiana, — Bienville  and  Caldwell  Counties :  "  The  finest  I  ever  saw." 
<*  I  raised  heads  that  would  fill  a  half  bushel." 

Michigan. — Gratiot  County :  "  Sweet  and  tender,  No.  1.  Heads  burst 
open,  the  only  difficulty." 

Minnesota. — Mower  County :  "  Heads  one  and  a  half  times  larger  than 
other  varieties  under  the  same  conditions." 

Mississippi. — ^Attala,  Winston,  and  Yalabusha  Counties:  "Sni)erior 
to  any  cabbage  I  ever  saw  grown  in  Mississippi."  "  Very  large  and  fine." 
"  Would  rather  ])ay  two  prices  for  this  seed  than  be  without  it." 

Nebraska. — Hall  County :  "  Well  headed,  large,  solid,  crisp,  and  sweet 
Excellent." 

tSouth  Carolina. — Granville  County:  "Hard  heads;  very  fine.  The 
best  cabbage  1  ever  raised." 

Xorth  CaroZi/twi.— Adams  County :  "  Every  plant  produced  a  fine  large 
heijd." 

Texas, — ^Bell  and  El  Paso  Counties :  "  Promises  well.  The  best  I  have 
trird." 

This  variety  originated  in  Buncombe  County,  North  Carolina.  Many 
re])orts  i-eceived  from  the  Southern  States  indicate  that  it  is  the  best 
late  keeping  or  winter  variety  known  for  a  warm  climate.  It  meets  a 
well  deJined  want  in  our  Southern  States,  and  is  therefore  of  gi-eat  value. 

EXPERIMENTS  WITH  CORN. 

We  are  indebted  to  IVIr.  A.  W.  Ross,  of  Northfield,  Mass..  or  tlie  fol- 
lowing stiitenient  of  the  results  of  Hve  years'  successive  experiments  on 
a  field  of  '60  acres  planted  with  corn : 

In  different  sections  of  the  field  the  soil  is  lijjht  sand,  sandy  loam,  clay  loam,  and  a 
wet,  heavy,  cold,  black  soil,  thus  giving  quite  a  variety  to  work  on.  My  metbod  of 
preparation  was,  the  first  year,  to  plow  in  the  fall  and  ciiUivatt*  in  the  spriui;  before 
planting.  The  second  year  I  plowed  late  in  the  fall  and  cultivated  before  plantinff. 
Tiio  third  year  I  ])lowe<l  in  the  spriujic.  The  fourth  year  I  plowed  in  the  fall ;  and  the 
fifth  and  sixth  years  in  the  spring,  in  all  cas.*8  prt»pariug  the  ground  well  before  plaut- 
iu^.  Manure  from  the  barn  is  always  spread  broadcast;  if  old  stnbble  land,  andthei-e 
is  time,  it  is  plowed  in:  if  not,  it  is  spread  after  plowing  and  cultivated  in.  Always 
spread  the  uiannre  <|aite  liberally  as  far  as  it  goes,  and  generally  use  wood  aslie^  for  tlie 
remainder  of  the  piece.  I  never  havij  used  much  of  fertilizers  which  are  manufactured 
for  sale,  excepting  in  the  drill,  with  the  seed  when  planting,  from  KM)  to  *200  pouudii  per 
acre,  a^s  might  hap]»en.  The  ashes  and  other  fertilizers  used  outside  of  the  drill  aro 
spivad  broadcast  and  cultivated  in  the  same  as  barn  manure,  but  never  plowed  under. 
Ihe  mtinnres  from  tlio  barn  aro  used  on  the  wet,  heavy  soils;  the  ashes  on  the  Ughtec 
soils.  The  manufactured  fertilizers  do  best  on. the  moist  land,  unless  there  is  plenty 
of  rain.  After  the  land  is  prepared  it  is  planted  with  the  Koss  htirso  plant**r,  which 
moves  all  rubbish  out  of  the  way,  pivjmrcs  tlie  seed-betl,  makes  the  furrow,  tlrops  the 
8ee<l,  fertilizes,  covers,  and  rolls  the  land  t»ver  the  seed.  It  also  marks  for  the  next 
row.  If  the  land  is  \v<  edy  and  rcijuires  early  cultivation  I  unc  the  Koss  hand  wheel 
hoe,  by  which  a  man  can  hoe  from  four  to  six  acres  a  dav:  if  not,  when  the  com  ia 
Ixrge  enough  I  use  tlie  Koss  horse  cultivator  lii-st  and  alierward  the  hilling  machines- 
The  work  is  ilone  heller  with  these  ma  chines  ihan  luon  can  do  it  with  baud  b<»es. 

The  al>o  vo  is  my  method  of  raising  corn.  It  never  fails.  For  fifteen  years  no  drooght 
has  troubled  my  crops. 

The  first  year  I  used  no  manure,  and  the  yield  was  not  over  30  bushels  shelled  com 
per  acre.  Since  tliat  tiMie  there  lias  I; -en  barn  m;ni!!re.  ashes,  and  some  superphos- 
phate applied  t',\ir>-  y.^ar,  and  >hv  n.-.ult  haw  been  a  veariv  increase  of  the  crop. 

As  we  rai.sti  cx)rn  if  doe.,  not  c'.»l  over  sl.'io  per  aero  to  j>']ant  and  hoe  it  through  the 
seaHon.    Do  yon  a^K  |u,sy  it  whs  done  t    I  pay  my  hinMl  man  sl,^>  per  month  aaidboanl 


Digiti 


zed  by  Google 


VEGETABLE   FIBERS.  497 

him  on  the  farm.  He  will  plant  and  hoe,  with  a  little  assistance,  the  30  acres,  and 
do  eiion«;h  other  work  to  urarly  or  quite  i)ay  for  his  hoard.  We  are  thus  able,  on 
good  farminu:  laiul  not  worth  over  $75  per  acre,  to  produce  corn  at  a  very  small  ex- 
pense. In  the  K<*w  Enj^land  States  the  fodder,  if  properly  managed,  will  ahoat  pay 
the  whole  coat  of  raising  the  crop,  and  leave  the  com  for  a  net  proiit. 

When  corn  ia  ffrown,  cut  up,  bound  and  stooked  in  the  field,  it  is  then  raised  and 
ready  for  feed.  Then  commences  another  branch  of  the  businese ;  that  is  to  bay,  fnar^ 
heiing.  We  may  waste  the  whole  crop,  or  feed  or  dispose  of  it  in  such  a  way  as  to 
nearly  or  quit«  double  its  value.  From  my  own  experience  for  Hfteen  years  past,  I 
am  satisfied  that  to  husk,  bin,  shell,  carry  to  mill,  pay  the  miller  for  grinding,  and 
return  to  the  bam  in  meal,  costs  from  30  to  40  cents  per  bushel,  according  to  wages, 
the  distance.froro  mills,  &,c.  That  being  the  fact,  it  is  really  worth  but  little  at  the 
present  prices  of  50  or  55  cents  per  bushel.  I  have  for  two  years  past  used  a  husking 
machine  in  tlie  bam,  and  done  the  shelling  and  ^riiiding  by  horse-power,  and  yet  I 
am  of  the  opinion  that  there  is  more  net  profit  in  feeding  corn  and  fodder  in  the  bun- 
dle, and  buying  Western  com,  than  in  husking  and  grinding  our  own  corn  in  the 
Eastern  States.  We  have  for  six  years  fed  much  of  our  com  in  that  way,  and  used 
the  money  it  would  have  cost  to  harvest  and  get  our  own  corn  into  meal,  to  buy  sur- 
plus meal  for  our  extra  feed  and  manure  heap,  which  has  a  great  tendency  to  improve 
thefarm« 


VEGETABLE    FIBERS    IN    THE  COLLECTION    OF 
THE  DEPARTMENT  OF  AGRICULTURE. 

liETTER  OP  SUBMrrTAIi, 

New  York  City,  May^^  18H0. 

Deab  Sir  :  I  herewith  submit  to  you  my  fiber  report,  which  has  been  prepared  aa 
nearly  as  possible  in  accordance  with  your  instructions,  as  a  contribution  to  the  liber 
literature  of  the  times.  The  report*  is  in  two  parts ;  the  first  portion,  or  report  proper, 
being  a  descriptive  catalogue  of  the  vegetable  fibers  at  present  in  the  museom  of  the 
Department  of  Agriculture,  many  ot  which  were  collected  by  myself,  through  the 
national  museum  at  the  Philadelphia  Exhibition  of  1876 ;  and  the  second  portion,  the 
results  of  an  inquiry  into  the  present  status  of  fiber  industries  in  thiscountiy,  x^^^^ed 
dtiring  the  past  winter. 

The  design  of  the  first  part  has  been  to  bring  together  in  most  condensed  form  de- 
scriptions of  the  principal  fibers  kuown  to  commerce,  or  of  value  for  textile  purposes 
in  onr  own  and  other  lands,  with  sufficient  technical  matter  for  their  determination, 
in  order  that  their  n^s,  mode  of  preparation,  and  commercial  value,  may  be  brought 
to  public  attention.  Such  a  work  it  is  thought  will  prove  of  great  value  to  many  inter- 
ested in  fiber  industries,  and  especially  to  manufacturers,  who  are  often  at  a  loss  to 
know  the  true  valae,  or  positioni  even,  in  the  vegetable  kingdom,  of  fibers  submitted 
to  them. 

Many  of  the  species  herein  ennmerated  are  either  indigenous  to  onr  soil,  or  can  be 
grown  in  some  portion  of  our  vast  domain ;  they  should  be  better  known  to  agricult- 
nrists  as  well  as  manufactureTS,  as  a  knowledge  of  such  sources  of  wealth  is  the  first 
step  towards  utilization. 

I  would  also  suggest  that,  by  means  of  such  a  work,  the  usefulness  of  the  museum  of  the 
department  as  an  educatfonal  institution  may  be  exWnded  to  those  who  are  unable  to 
personally  examine  and  study  its  collections  in  this  paiticular  branch.  That  it  may 
also  serve  as  a  stimulus  to  the  forming  of  other  similar  collections,  for  public  instruc- 
tion in  our  colleges  and  natural  history  museums,  I  have  no  doubt. 

The  second  portion  of  the  report  relates  particularly  to  our  flax  and  hemp  industries, 
the  subject  having  been  treated  only  in  its  practical  bearings  as  an  element  of  national 
pr<»8perity.  .Tute,  as  Intimately  connected  with  the  fiber  manufacturing  interests  of 
the  country,  has  received  due  consideration,  and  a  closing  portion  of  the  report  is  de- 
voted particularly  to  the  cultivation  and  preparation  of  other  fibers  which  should  re- 
ceive attention  in  American  agriculture.    The  report  has  been  prepared  jmrtioularly 
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^  iih  a  view  of  imprcesiiTg  upon  our  farmers  at  this  time  the  importance  of  fiber  rulli- 
\  .iiioii  as  an  clcmrut  of  farm  piacUcc,  m  the  liopc  tliat  laujjuiahing  icdusiricsmay  b«' 
rovivcd,  and  new  ouoa  e^tablLibcd.  The  present  extent  of  American  fiber  indutiri«»« 
in  shown,  the  bt^cat  practice  in  regard  to  cultivation  and  preparation  of  the  liber  has 
bfcu  given,  and  the  subj'.ct  of  manufacture  and  machinery  brieHy  considered.  The 
special  encouragements  and  hiudcrauces  have  been  carefully  and  impartially  presented, 
in  the  hope  that  those  most  interested  may  profit  by  the  suggestions. 

I  take  this  opportunity  of  bringing  to  your  notice  the  names  of  a  number  of  gentle- 
men and  tirms,  to  whom  I  am  under  obligation  for  kindly  assistance  rendered,  as  well 
as  for  specimens  of  libers  which  are  herewith  presented  to  the  mnscum.  My  acknowl- 
edgements ar©  specially  duo  to  Mr.  Emile  Lefranc,  of  Philadelphia,  Prof.  S.  Watcr- 
houae,  of  Saint  Louis,  Dr.  Samuel  C.  Erown,  of  Newark,  N.  J.,  Mr.  J.  R.  Proctor, 
tYankfort,  Ky.,  Messrs.  Tuck<  r,  Carter  «fe  Co.,  and  Barbour  Bros.,  of  Now  York  City, 
Messrs.  R.  B.  Storer  &  Co.,  of  Boston,  and  Joseph  Chisholm,  of  Salem,  Ma^. 

Specimens  of  fibers  wcro  received  from  Mr.  Chisholm,  Messrs.  Storer  Jb  Co.,  who 
donated  some  fifty  or  more  samples  of  foreign  flax ;  Cable  Flax  Mills,  Xew  York,  Mr. 
Lefranc,  ramie;  ilr.  D.  Ilickox,  Springucld,  111.,  who  sent  samples  of  flax  and  abutUou 
paper;  A.  Stoner,  Stony  Point,  La.,  and  Charles  Langa,  New  Orleans,  La.,  samplesof 
bagfuise,  and  paper  made  from  it. 

I  have  also  to  thank  you  for  kindly  assistance  in  supplying  and  sending  out  the 
circular  to  manufacturers,  and  for  encourasjement  and  co-operation  in  the  work. 
I  have  the  honor  to  bo,  very  respect  fully,  yours, 

CHARLES  R.  DODGE. 

Hon.  Wm,  G.  Lb  Due, 

Commissioner  of  Jgi  kuJiure, 


VEGETABLE  FIBEllS. 

PATLT    1. 

Very  large  and  valimble  additions  of  textile  and  other  fibers  have 
been  made  to  the  musonin  in  the  last  two  years,  einbracing  not  only  a 
fall  series  of  the  more  valuable  foreign  fibers,  bat  many  that  are  rai-e 
and  little  known.  As  these  are  in  many  instances  accompanied  liy  in- 
teresting and  reliable  data,  and  as  the  fiber  series  is  now  quite  complete, 
it  seems  fitting  that  the  collection  should  be  fully  described  for  the 
benefit  of  the  many  who  are  unable  to  avail  thomj^jolves  of  the  benefits 
of  the  museum.  To  that  end.  at  your  request,  I  have  prepared  the  fol- 
lowing rejmrt  on  the  vegetable  fibers  at  jiresent  upon  exhibition  in  the 
moseom,  with  particular  reference  to  those  generally  mentioned  as  miscel- 
laneous Jibers,  many  of  which  are  comparatively  little  known  in  this 
country,  even  to  our  manufacturers. 

Many  of  these  form  large  industries  in  foreign  lands,  that  are  consid- 
erable sources  of  wealth,  some  of  which  might,  perchance,  be  produceil 
in  our  own  country  and  add  to  its  already  vast  resources.  Others  tire 
known  only  to  a  very  limited  extent  as  commercial  proilucts,  and  are 
chiefly  valued  by  the  natives  of  the  countries  in  which  they  are  Indige- 
nous, who  prepare  and  manufaeture  them  rudely  for  persotial  wants  j  a 
few,  perhaps,  are  almost  entirely  unknown,  and  their  names,  rarely,  il* 
ever,  mentioned  in  lists  of  flbtirVlaiits.  Althoui^h  the  report  inchidc^ 
the  principal  known  vegetable  fibers  and  fibrous  substances  of  which 
specimens  could  be  obtained,  a  few,  already  well  kiK;wn  in  the  United 
States— cotton,  flax,  ramie,  jute,  and  hemp — have  been  given  but  a  pass- 
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iflg  considotatlon,  as  their  mode  of  gioijVtb  atid  iiieparation^  As  well  as 
the  appearance  of  plants  and  liber,  are  matters  with  which  the  majority 
of  our  readers  are  more  or  le^s  familiar. 

The  aim  has  been  to  give,  first,  a  list  of  plaut^  producing  these  fibers, 
^ith  the  scientific  and  common  Enj[>li}^h  names  by  which  they  are  desig- 
nated, and  the  native  names  by  which  they  are  known  in  conntiies 
where  they  are  indigenous;  habitat  of  the  plant,  ilnd  geographical  dis- 
tribution; mode  of  cultivation,  where  cultivated,  l)reparation  and  uses; 
appearance  of  the  fibet*,  and  comparisons  of  tenacity  with  other  weU- 
kuown  fibers,  hemp  {Cannabis  sativa)  having  generally  been  taken  as  tke 
standard;  general  remarks  as  to  production,  &c.,  where  Such  data  have 
been  thought  of  interest,  or  the  fiber  produced  has  any  commercial  im- 
portance. 

As  to  classification,  for  convenience  of  reference,  in  a  report  of  this 
nattttfe — which  is  intended  as  a  partial  descriiTtive  catalogue — the  plants 
have  been  arranged  by  ftimilies.  This  enables  the  reader  to  note  their 
relations  to  ea<ih  other  in  the  vegetable  kingdom,  and  gives  a  botanical 
int^tefct  to  the  report  in  addition  to  its  economic  bearings.  A  few  pages 
farther  on  an  economic  classification  has  been  given,  based  upon  the 
value  of  the  fibers  in  relation  to  the  uses  for  which  they  are  adapted. 
This  classification  is  recommended  as  a  basis  of  museum  arrangement, 
as  the  economic  value  of  the  various  fibers  in  an  industrial  tnuseiim  is  a 
matter  of  far  more  interest  to  the  general  visitor  than  their  scientific 
reltttionsi  This  classification  or  arrangement  has  been  partially  foUotved 
in  the  museum  of  the  department,  and  in  Its  practical  aspects  is  the  only 
useful  one  that  could  be  adopted. 

The  scientific  name  of  the  plant  producing  the  fiber  has  been  deter- 
mined in  nearly  every  instance — but  two  or  three  species  only  remaining 
unnamed — and  it  desigimtes  the  species  in  the  descriptive  list*  In  this 
way  only  can  confusion  be  avoided,  for  these  names  are  known  to  all 
countries,  while  the  common  names  are  more  numerous  than  the  coun- 
tries producing  the  plants^  and  difl^r  in  various  sections  of  the  same 
country.  The  commercial  nomenclatilre  has  been  very  much  conflised, 
and  to  such  a  degree  that  several  fibers  may  be  known  by  the  same 
name,  while  perhaps  each  fiber  at  the  same  time  ha«  half  a  dozen  other 
names*  A  great  source  of  confusion  is  the  extended  use  (often  indis- 
criminate) of  the  word  kemp^  which  in  some  cases  even  is  made  sy- 
nonymous Avith  the  X70vd  fiber,  as  "Jute  hemp^"  several  specimens  having 
been  received  into  the  museum  with  this  labeling.  There  is  but  one 
true  heny^j  and  that  is  the  product  of  Cannabis  sativd  ;  it  is  knowu  how- 
ever as  "liussian'^  or  "  Petersburg  hemp,"  '^Europe  hemp,''  "Himalayan 
hemp,''  "  Deyra"  or  "Arracan  hemp,"  "  Kota  Kangsa  hemp,"  &c.  Other 
fibers  bearing  this  name  are:  "  Sunn  hemp,"  Crotalaria  juncea,  Vrhichis 
known  in  the  markets  as  "  Calcutta  hemp";  "  Madras  Iiemp,"  "  Conka- 
nee  hemp,"  "  Bombay  hemp,"  and  "  Brown  hemp,"  wliile  the  h'lie 
"Brown  hemp"  of  Bombay  is  Hibiscus  cdnnabinuSj  also  called  "  Deck- 
aunee  hemp."  "  Jubbulpore  hemp"  is  the  product  of  Crotulana  tenni- 
JolUij  and  "  Bowstring  hemp,"  Sansevicra  Zeylanica^  also  known  as  "Afri- 
can hemp,"  while  Calotropis  gigantea  is  also  called  "  Bowstring  hemp  " 
in  India.  "Manila  hemp"  is  the  well-known  fiber  of  Musa  texfilis.  and 
"  Rosella  hemp  "  of  Hibiscus  sabdariffa — without  synonyms.  One  of  our 
indigenous  plants,  Apoctjnnm  cannablnum^  produces  "  Inditin  honij)," 
while  Indian  hemp  in  tlie  East  Indies  is  Crotaldria  juni^n,  iiaimed  pre- 
viously Agave  Sisalana — a  plant  that  might  be  groirn  in  otir  own  cotin- 
iry — pnoduees  "Sisal  hemp,"  which,  to  make  still  greater  con  fusion,  has 
been  called  "hemp  grass"  (also  "Mexican  grass"  and  "silk  grass "), 
when  it  is  not  a  grass  in  any  sense  of  the  wor<i 
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The  name  "  grass*'  is  also  given  to  a  number  of  fibers  wbich  cannot 
be  classed  with  the  Qraminece.  "  Monkey  ^.  or  "  Para  grass  "  is  the  fiber 
of  a  palm,  Attalcafunifera^  and  "  Bear-grass^  is  a  name  given  not  only 
to  two  8)>ecie8  of  Yucca^  but  to  Dasylirion  graminifol'tum^  widely  dis- 
tinct plants.  Even  *' China  grass''  is  a  misnomer.  " Pita"  is  the  fiber 
of  Agave  Americanay  and  the  name  has  also  been  applied  to  Bromelia 
sylvestris.  In  the  same  catagory  Agave  Sisalatia  produces  "  Henequen" 
fiber,  and  this  name  is  also  given  to  Yucca  fiber  in  some  of  the  European 
markets,  doubtless  from  having  been  exported  with  the  true  Henequen. 
So  the  name  **  Tucum  "  the  fiber  of  Astrocaryttjn  incuma^  in  Brazil,  is  also 
given  to  Bactris  setosa^  and  the  synonyms  are  "  Tucum,  Tecum,  Ticum" 
and  "  Tucuma,"  variously  applied  to  several  plants. 

When  we  come  to  native  names  the  case  is  almost  a  hopeless  one, 
jute  having  sixty  four  different  appellations,  from  '^  Pat"  to  "  Bow  mooch- 
kee  koshta,"  in  India  alone.  Then  there  is  much  confusion  in  regard  to  the 
spelling  of  names  by  different  authors,  in  some  cases  their  orthography 
being  so  varied  as  to  make  totally  different  names,  and  their  similarity  can 
only  be  traced  by  pronouncing  them  aloud  without  looking  at  the  letters. 
{Jeetee  and  Chitee  are  examples.)  A  very  few  of  the  commonest  of  these 
native  names,  however,  have  been  given  to  make  the  list  of  more  value 
in  naming  sj^ecies,  as  frequently  the  writer  has  had  but  an  obscure 
native  name  by  which  to  identify  the  fiber  and  learn  its  history,  and 
moi-e  than  once,  after  fruitless  endeavors,  has  stumbled  upon  the  name 
in  connection  with  a  better  known  one,  after  which  it  was  an  easy 
matter  to  verify  the  names  and  establish  the  species. 

It  is  impossible  to  give  the  habitat  of  some  of  the  fiber-producing 
plants  of  our  list,  the  native  homes  of  well-known  species  often  being 
the  hardest  to  determine,  as,  by  cultivation  from  remote  ages,  they  have 
become  denizens  of  the  whole  worhl,  and,  escaping  from  cultivation, 
are  found  side  by  side  with  truly  native  species,  holding  their  places 
with  them  in  the  struggle  for  existence.  The  cotton  plant  and  the  cocoa 
palm  are  familiar  examples.  Much  study  has  been  given  to  the  subject, 
much  has  been  conjectured,  and  much  written,  but  in  the  end,  while  we 
ai*o  willing  to  accept  the  statements,  we  lack  the  proof.  Plants  are  m- 
troduced  from  one  country  to  another  in  various  ways.  The  cocoa  palm 
is  thought  to  have  been  disseminated  to  the  four  quarters  of  the  globe 
by  the  waves  and  tides  of  the  ocean,  and  other  plants  have  likewise 
been  carried  by  the  seas  to  remote  lauds,  and  there  sprung  up,  fruited, 
and  established  themselves. 

A  recent  German  writer,  in  speaking  of  the  American  plantain  (see 
fiber  list),  which  grows  in  such  luxuriance  in  the  tropics,  and  is  seedless. 
suggests  that  the  importation  took  place  while  the  polar  regions  enjoyed 
a  tropical  climate,  and  was  brought  by  emigrating  Asiatics  by  way  oi 
Kamtchatka  aod  Alaska.  With  species  that  have  become  intro<luced 
in  more  modem  times,  it  is  easy  to  trace  them  to  their  native  homes. 
The  study  of  the  geographical  distiibution  of  plants  is  an  interesting 
one,  and  one,  too,  that  has  a  practical  bearing  upon  the  industries  of  a 
country,  and  esi)ecially  in  relation  to  agriculture,  and  whether  we  wish 
to  bring  a  new  fiber  plant  from  a  remote  country,  or  a  new  whe^t  from 
a  distant  State,  thei-e  is  but  one  question  to  be  a«ked :  "  Will  it  grow 
here!" 

Many  of  the  fibers  in  this  list  are  derived  from  plants  that  are  found 
growing  without  cultivation,  and  the  fiber  only  used  to  a  very  limited 
extent  i»y  the  natives,  and  prepared  in  the  rudesl  manner.  Other  plants 
are  cultivated,  and  the  fiber  extracted  by  uniform  methods  of  prepara- 
tion, and  in  all  such  cases  brief  data  have  been  given  commensurate 
with  the  importance  of  the  fiber.    To  those  species  which  prodnce 
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fibrous  mateiijfi  of  coniuiercial  huporttince,  as  full  a  history  of  the  modes 
of  cultivation,  prepamtion,  i&c,  has  been  given  a«  is  compatible  with 
the  limited  spac«  ottered  in  a  report  of  this  nature. 

Fiber  has  been  used  in  all  ages  and  in  all  countries  from  the  remotest 
periods,  either  as  clothing  or  cordage.  Even  onr  first  parents  are  re- 
corded as  sewing  fig-leaves  together  for  clothing.  From  the  primitive 
use  of  fiber  and  fibrous  material,  limited  to  that  sufficient  for  personal 
requirements  only,  its  production  and  preparation  has  come  to  be  among 
the  largest  industries  of  the  world,  not  only  furnishing  to  man  textile 
fabrics  in  untold  variety  «-nd  perfection  of  skill,  but  ^^ministering  to 
his  comforts  in  a  thousand  ways  through  its  varied  uses,  and  at  the 
same  time  giving  him  employment  and  means  of  livelihood. 

The  vegetable  fibers,  in  their  economic  relations,  may  be  divided  into 
six  classes,  according  to  their  uses,  as  those  suitable  for  fine  spinning 
and  weaving,  for  coarser  spinning  and  weaving,  and  for  fine  cordage: 
for  coarse  cordage  and  unspun  woven  fabrics,  very  coarse  cordage  ana 
mats ;  for  upholstery  purposes,  and  lastly  for  plaiting  or  weaving  me- 
chanically, as  baskets,  hats,  &c.  To  make  the  report  more  valuable  as 
a  work  of  reference,  the  complete  list  of  described  fibers  is  here  given, 
the  species  classified  under  their  appropriate  heads  to  show  the  economic 
value  of  th,e  fiber,  and  reference  made  to  the  families  in  which  they  are 
described,  which  have  been  numbered  consecutively  for  the  purpose. 
The  iLitial  letters  following  the  names  of  the  species  show  the  extent 
that  the  fiber  is  utilized— whether  used  in  the  arts  and  known  as  a  com- 
mercial product,  A;  used  chiefly  by  natives  in  the  countries  where  it 
abounds,  N;  or  prepared  only  experimentally,  or  used  as  a  fiber  to  a  very 
limited  extent,  E.  The  figures  refer  to  the  families  in  the  body  of  the 
repoit : 

ECONOMIC  CLASSIFICATION  OF  FIBERS. 


I. — Fibers  extensively  employed  in  ike  ariSy  capable  of  being  vpun  and  woven  into  fabrics  of 

fine  fracture. 


Boehmaria  nivea.    China  grass.    Rhea,  14, 

A. 
Qo89ypium  herbaoeiim  (et  a?.).    Cotton,  2, 

A. 


Linum  nHtati$9imwn.    Flax,  5,  A. 


11.— JVJer«  that  are  or  may  be  employed  t»  the  arte,  eapahle  of  being  epun  and  ww^em  iwto 
fabrics  of  inferior  durabUiiy  or  coareer  iexUtrCy  and  also  applicable  to  fine  cordage. 


AbelmoBchus  enculentus,    Okra.  9.  E. 
AbHtilon  amcennoB,    Indian  Mallow,  2,  A, 

slightly. 
Abutilon  Bedfordianum,    2,  E. 
Abutilon  mollis.    2,  £. 
Abutilon  oxycarpum,    2,  E. 
AbtifiloH    striatum.      Streaked     Lantern 

flower,  2,  E. 
Abutilon  vcnosum.    Veined  Lantern  flower, 

2,  E. 
Asclepias  comvti.    Milk  or  silk  weed,  11,  E. 
Astrocaryum  lueiima.    Tucum,  20,  N. 
Calotropis  gigantea.  Mndar  Yercom,  11,  N. 
Cannabis  satira.     Hemp,  16,  A. 
Corchorus  olitoritts  and  capsularis,     Jnte, 

4,  A. 
Crotalaria  Jnnoea,    Snnn  hemp,  6,  A.,  N. 
Crotalaria  tenuifolia,     Jubbuipore  hemp, 

6,  A. 


ffihiscus  heterophyllus.    2,  E. 
Eibicus  mosckeutos,     (Swamp  rose  mal- 
low), 2,  E. 
Hibiscus  mutabilis.    2,  E. 
Sibicus  Bosa-sin^nsis.     (Chinese  rose),  2, 

Hibiscus  sabdariffa.    Rosella  hemp,  %  N. 

Hibiscus  sorbtfoHa.    2,  £. 

Hibiscus  splendens.     (Hollyhock  tree),  2, 

E. 
Hibiscus  {Pariiium)  UUaceus.     2,  N.,  (West 

Indies.) 
Phormium  tenax.     New  Zealand  flax,  22, 

A.,N. 
Sida  retnsa.     Queensland  hemp,  2,  N.,  A., 

slightly. 
Sida  rhomibifolia.    2,  A.,  N. 
Sparmannia  africana.    4,  N. 
^riumfttta  semitriloba.    4,  E. 


Hibiscus  cannaMnua.     Brown  hemp.  Am-  j   Urrnu  lobata,  Guaxima  (Brazil).    2,  A.,  N, 
baree,  2,  A.  ! 
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TIT.  Fibers  cKipalfU  0/  cmploiiment  in  the  arte  or  used  h^  vatirct  chiefly  iu  thff  m4mnfa€ture  of 
(ordafjCj  tichic,  wc'*,  ^*c.,  80tjtHi)iiC9  norcn  iniofahnrs  or  bcqlcn  into  vlofh  or  "  /fljJjKi." 


Agave  Awcricaim.     Pita  (century  plant), 

19  A.,  N. 
Agave  Sisalana.     Sisal  hemp,  Heneqncn, 

19,  A. 
Ananaaea  iativa.    (Pine  apple),  13,  A. 
Apocynum  cannabittttm.    Indian  hemp,  10, 

N. 
BroncJia  iaraUis,    (See  J?,  iylvestrit.)   Ca- 

rajfiiata,  18,  N. 
Bromelia  syhcstris.    Jxtle  and  Istlo,  18.  A. 
BrousHonefia  papynfera.    Pax>er  Mulberry, 

15.  X.,  A. 
Cocas  nu<if€ra.    Coir  (cocoa  palui),  ^,  A. 
Coco^  empfl.    Pita  i\v  Corojo,  io,  X. 
Commcrsoula   ichinfAa.      Browji   ^-Kurr^- 

jon-."  3,  N. 
Cordyline  pumilU.     (Dwarf  palm  lilv),  22, 

E. 
Dapkni  ienuifQlw.    lo,  2^. 
Dasylirion   graminifoUum'     "Bear   grgiss 

fiber,"  18,  E. 
BMyanVtea  excelBa.    (Bpear  LilyJ,  19,  E. 
Ihracama  dra^.    ( Dragon's  blood  tree ),  ^, 

E. 
Eucalyptus  obliqua.    (Stringy  bark),  8,  E., 

(other  species,  N.) 

F\eii9 .     (Inner  bark).  15,  X. 

Fourcraya  cubeitm.    Cnban  hemp,  19,  N. 
iMgetta  lin^taria.    Lace  b^rk,  13,  X. 
Lagunarla  PaU'r»ouU.    (Xoriolk  t'tiw-il ch 

tree),  2,  E. 


!  Marsdcnia  tcnacifstmi.    Tcetco  fiber,  11,  X. 
j  Hum  paradisimja.    (Plalntain),  17,  A. 
j  Mii*a  $apicntHm.    (Banana),  17,  X. 
j  MtimtextUls.  Manila  hemp,  17,  A.,  largely. 
\  pi !:ulUl  ajc't flora,     13,  X. 
Plagianthuv  betuJinas,     (The  Ribbon  tnv\ 

13,  X. 

\  Plagiantkus  puJchellus.  3,  N. 
•  Ptcrocarpus.Ban(ali»us.  6,  £. 
'  So  user  leva  guiveen$H»   African  hemp,  22,  A. 

Sanf^cvicra  latifolia.    22,  X. 
1  JSan$eriera   eeylanica.      Bowvtrinii   hemp, 
I      S«,  N. 

S€sbm}ia  acuJcata,    Duueheo  fiber,  6,  X\ 

i><.ihuj)la   viaa'ocavpa.      ''Colorado    fliver 
lu'inp,"  6,  X. 

fiferruHa  acerifoUa,    (Flame  tree),  3,  E. 

aurrnHa  luiiita.    Sycamore  of  ikUstfaU^n 
Colonists,  3,  X. 

TiUa  cordata.    {^c  Z  Europea),  4,  X. 

Crtica  gigas.    (Trep  nettle  of  Australia), 

14,  N. 
Be»rirrfl|^28,H.,A., 


Aloe-leitFed;    A4ain> 


Tveca  anevstifolM, 
'  slightly. 
Tuau    alolfolia. 

needle,  22,  X. 
Tucea  bacc4ita.    38,  K. 
Yucca  filameutoea.   Also  calk^l  Botu  irnkas, 

2-^,  A. 
Yucca  glonosa.    9S,  X. 
Zea  mays,     (Alnlze— Indian  com),  25  E. 


IV. — Fibers  or  bast,  ehkfy  nvpJoyrd  by  iialircs   in  iJie  mannfavtvrr  of  coarse  cordagfj 

mgtSf  4'c. 


23,  E. 
Monkey  grass,  Piaslabaj 

(Maloo  climber),  C.  X. 
(The  chain  creeper). 


Astelia  Banlcsii. 
Attalea  fuuif&'a, 

20  A. 
Baunifiia  racemosa, 
Bauhinxa  splcndetts. 

C,  N. 

Bornbax  Munguba,    Embimsn,  3.  X. 
Caryoia  urcns,    (The  Jaj^cery  paluj ).  20,  X 
Commcrson ia  Fruffcri.     * •  Ty e  plant, "  3,  X. 
Cordia  gerascanthiis,    12,  E. 
Cordia  maero^hylla.    12,  E. 
Cordia  sebastwa,    12,  E. 
IHanella  laiifolia.    22,  E. 


Dombc}!a  Xnfalcnsls.    3.  E. 

Juhchu  luiginaius.    (Shekthe4l  Ruah),  93,  K. 

Kkiuhofia  hosplta.    3,  E. 

MtnUiugia  calabkra.     4,  X. 

Oehroma  lafjoptts,    (Cork- wood  tree),  3,X. 

,*Slcrcu Ua  divcrsifoUa,  Victorian  bottle  tree, 

3.K. 
Stcrculia  lurida,    3,  E. 
StcrcfdiaruiuHtris.    Queensland  bottle  tree, 

3,  E. 
Tilea  curopfEa.    Linden,  4,  A.,  in  Rnasia. 
Xylojtia  sericca.     ^TyndayDa,"  1,  X. 


y. — Fibrous  matciialf  vegeiabJeliairf,  cfr.,  prmclpaUy  dvrlrrd  from  sced-podSj  imitahJe  for 

nphohteriifg pur pobcs  only. 


Asclcpias  cornuti.  Milk  or  silk  weed  ( i)ods), 

11,  E. 
Ascleplas .     (See  J.  comuli),  X.,  in 

South  America. 
Bombaj   (species).      Silk  cotton,    3,    A., 

slightly  in  South  Am«rlra. 
Clbotium  vieu2k4iU,    Pulu.    (Tree-Aru),  20,  j 


A.,  slightly. 
EiAlohuuHj  up,     (Willow  hevli^,  7,  E. 
Eriodcndrov  ftamaunia.     (See  liombax),  H, 

A.,  8lig]»tly. 
Lyryusla  retivnlain.     10.  E. 
JtUuudsia  umnoldes.     .Southern  mnas,  lJ5, 
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yL~ribrou8  lualciial  and  ml^ccUancons  ouuL^liinccd,  not  f^lrlctlj/  "fihir,^^  in  uanufa^Uira 
only  plaited  nv  coars'h/  u-nrc;?,  tvHfmut  mnui-jmlnt'ton^  'win  ha-n-i.i,  hahy  rvnf'ij  *fr., 
or  jjajgcv. 


Antndinaria    tcda.      Cauo    fiber,    25,  A., 

slightly. 
Carludovica  palmata,    (Screw  pine),  21,  A. 
Chatnan'Oiis  (spoeios).     Falmetto),  *4<^,  A. 
Cladinm  radiila.    (Tho  black  rood),  24,  N. 
Daphne   canucbbia.      in.   A.,   slightly,  in 

Asia, 
Lefildoapet-nia  elaiius.    Tall  sword  grass, 

24,  N. 


LcpidoBpcrma  flcxitosnm.  Slcmlcr  sword 
prass,  24,  N. 

Ltij^a  cyUndrica.    Sponge  cucniTibor,  9,  N. 

Si'ipa  ieua'^mima.  Esparto,  %;.'»,  N.,  A., 
paper. 

Sparilna  rynosuroidcJi.  Cord  praas,  A.,  pa- 
per. United  States. 

Oreodoxia  regia.    "  Falma  real,"  30,  N. 

Fandaniis  iitilus.    Screw  pine,  21,  A. 


As  will  be  seen  by  reference  to  the  list,  many  of  the  fibers  ennmerated 
have  only  been  experimentally  prepared  or  are  in  use  only  by  the 
natives  of  the  countries  in  which  the  plants  aboundj  and  to  ^  limited 
extent.  Jlilany  of  these  are  prtiduced  fiom  trees  of  largo  size  or  slow 
growth,  and  while  the  fiber  may  be  of  fine  quality,  and  perhaps  easily 
obtained,  it  could  only  become  a  commercial  product  in  proportion  to 
the  extent  of  existing  supply. 

Many  others  would  in  cultivation  produce  fiber,  fine  and  strong  in 
itself,  and  useful  for  many  purposes,  but  which  could  not  compete  in  tho 
mariteta  with  better  known  fiber  for  the  same  purj^ose^.  The  list,  there* 
fore,  of  really  useful  fibers,  cultivated  as  a  national  industry,  is  named 
to  an  exceedingly  small  number,  and  in  our  own  country  the  list  is  named 
still  smaller  (at  present),  as  the  question  of  economical  extraction  of  the 
fiber  is  a  vital  one. 

Some  of  the  plants  in  Group  II  could  be  grown  successfidlyin  por- 
tions of  the  United  States,  but  the  want  of  an  economical  and  successfiil 
means  of  preijaration  would  prevent  the  utilization  of  the  product,  and 
hand  manipulation  is  entirely  too  expensive.  Were  we  all  to  grow  Ma- 
nila hemp,  which  is  as  yet  hand-prepared,  our  laborers  aro  not  poor 
enough  to  work  for  18  cents  a  day,  which  is  the  utmost  a  native  fiber- 
cleaner  can  earn  (in  a  day)  on  the  Philippine  IslandJs. 

The  extraction  of  bast  fiber  from  the  woody  stems  of  exogenous  plants 
is  attended  with  difficulty,  and  no  really  satisfactory  machines  have  been 
produced  to  perform  the  work.  Kamio  and  jute  are  still  prepared  in 
China  and  India  b.v  the  laborious  uiicthods  of  band  manipulation,  and 
it  is  only  the  want  of  machinery  that  has  prevented  extensive  cultiva- 
tion of  those  textiles  in  this  country.  With  endogenous  plants,  on  the 
contrary,  extracting  or,  rather,  cleaning  the  fiber  by  mechanical  means, 
seems  to  be  a  matter  much  more  easily  accomplished;  and  among  tUoso 
fibers  that  are  alremly  prepared  largely  by  mechanical  mciuis  may  be 
mentioned  Kew  Zealand  flax.  Sisal  hemp  in  Yucatan,  and  phmtain  fiber 
in  Uie  West  Indices  (see  body  of  report). 

Some  of  the  fibers  in  the  above  list  aro  only  interesting  as  museum 
specimens,  as  showing  the  various  plants  producing  fibrous  substance, 
or  that  have  been  utilized  by  aborigines  in  the  absence  of  better  ma- 
terial— mostly  grown  in  a  wild  state,  unworthy  of  cultivation,  yet  valued 
locally  in  their  native  countries.  A  few  have  been  prepared  experi- 
mentally, some  w ith  sufiicieut  success  to  wanant  more  extended  experi- 
ment. 

The  cataloguo  includes  all  the  fibers  and  fibrous  substances  in  the 
museum  at  present,  with  the  exception  of  a  few  Chinese  fibers  without 
names,  wiiich  have  not  yet  been  identified. 
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DESCRIPTIVE  LIST  OF  FIBEKS. 

Tbat  the  list  may  be  made  more  available  for  reference  by  tLe  stu- 
dent or  inquirer,  tlie  plants  furnishing  the  various  fibers  and  fibrous 
substances  here  enumerated  have  been  grouped  in  their  natural  fiaini- 
lies,  and  these  arranged  in  the  regular  order  of  classification.  By  this 
means  the  relations  of  the  fibers  to  each  other  in  the  vegetable  kin^om, 
as  well  as  to  the  various  plants  producing  them,  may  be  noted,  strict 
generic  order  has  not  in  every  case  been  followed,  plants  of  the  greatest 
importance  having  been  given  first  mention  in  the  fiunilies  to  which  they 
belong. 

1.— Anonace.su 

Xylopia  sericea, — Known  to  the  Brazilians  as  the  Ptfniayha;  also  called 
Maiaqueie.  The  plants  of  this  genus  are  trees  or  shrub^  indigenous  in 
Brazil  and  warm  districts  of  South  America,  and  also  found  in  the  West 
Indies.  They  are  noted  for  the  bitterness  of  the  wood  and  for  the  aro- 
matic properties  of  their  fruit  and  seeds. 

The  fiber  of  the  species  named,  if  fiber  it  can  be  called,  is  of  the 
coarsest  description,  and  consists  only  of  the  cortical  layers  of  bark, 
which  are  torn  ftom  the  trees  in  ribbon-like  strips.  These  have  no  use 
that  can  be  dignified  by  the  name  of  manufacture,  and  are  only  mdelv 
twisted  or  plaited  by  the  natives  into  a  kind  of  coarse  cordage,  whici 
is  used  to  tie  fences,  and  sometimes  to  secure  cattle.  A  sample  of  this 
coarsely-twisted  rope  was  received  from  Brazil  (Exhibition,  1876),  wid  is 
a  little  more  than  half  an  inch  in  diameter,  composed  of  three  strands, 
each  of  which  contains  about  nine  or  ten  of  these  ribbons  or  strips  of 
bast,  the  interior  ones  being  quite  harsh  and  woody.  Doubtless  in 
skilled  hands  finer  specimens  of  cordage  might  be  produced,  though 
strictly  speaking  it  does  not  possess  fibrous  materiaL  It  would  be  avsBl- 
able  for  mats.  Xylopia  fruticem^  known  as  the  Embria  in  Brazil,  fur- 
nishes a  similar  fiber.  It  is  also  a  native  of  Cayenne.  But  one  species 
is  rei>re8ented  in  the  collection. 

2.— MALVACEiEB. 

In  this  family  are  included  a  large  number  of  species  of  fiber-pro- 
ducing plants,  found  chiefly  in  tropical  countries,  though  extending  into 
temperate  climates,  as  the  mallow,  and  marsh  mallow,  so  common  to 
portions  of  our  own  country.  The  genera  representea  are  Abutilon^ 
HibisouSj  8ida^  Urena^  Lagunaria^  &c.  The  cotton  plant,  Oossypium^ 
belongs  to  this  family^  though  cultivated  for  its  capsular  fibers  and  not 
at  all  for  its  bast.  It  is  worthy  of  note  that  the  cotton  plant  would  pro- 
duce a  strong  bast  fiber  if  treated  in  the  same  manner  as  hemp  or  jute, 
but  of  course  it  would  be  at  the  sacrifice  of  a  much  more  available  fiber, 
many  times  more  valuable  and  useful. 

Some  of  the  foreign  rei)re8entatives  of  this  family  find  their  way  into 
commerce,  though  to  a  very  limited  extent,  the  plants  being  cultivated. 
The  most  prominent  of  these  is  the  Ambaree^  grown  in  India;  Paritium 
tiliaceum  is  much  prized  in  the  We^^t  Indies :  other  species  have  attracted 
attention  in  various  parts  of  the  world,  and  even  our  indigenous  species 
are  not  altogether  unknown.  The  species  are  all  trees  or  shrubs  with 
large  leaves  and  consi>icuous  flowers,  and  all  yield  fiber  which  is  valu- 
able for  cordage  and  many  other  purposes. 

Abelmosck^is  esculentus. — Okra  and  Okro:  This  plant,  which  finds  a 
home  in  the  southern  portions  of  the  United  States,  is  a  native  of  the 
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West  Indies*  and  is  as  useful  as  an  article  of  food  as  for  its  tibre.  Other 
edible  species  found  in  the  Old  World  have  been  united  with  it,  as  longi- 
/alius  of  the  East  Indies,  and  an  Afrtcan  species  calle<l  Bammia;  so 
it  may  claim  a  home  in  both  hemispheres.  It  is  cultivated  in  South 
France  for  its  pods,  and  is  well  known  throughout  the  Southern  States 
as  producing  a  tavoiite  vegetable  used  largely  in  soups. 

The  bark  of  this  species  abounds  in  fiber  of  tine  quality,  which  can 
be  employed  for  many  purposes.  In  our  own  country  it  has  been  used 
to  a  slight  extent  in  the  manufacture  of  paper,  a  8j)ecimen  of  which 
can  be  seen  in  the  museum  in  the  form  of  a  printed  newspaper,  from 
Alabama. 

When  cultivated  for  its  pods  alone,  the  okra  plants  are  grown  at  con- 
siderable distance  from  each  other,  and  the  strength  of  the  plant  goes 
to  develop  leaves  and  fruit,  but  if  cultivated  for  fiber  the  seeils  should 
be  sown  thickly  and  the  plants  cultivated  closer  together,  that  the  stems 
may  grow  tall  and  straight  and  the  bark  smooth  and  better  adapted  to 
the  production  of  fiber,  which  is  extracted  in  the  same  manner  as  that 
of  hemp. 

In  color  the  fiber  is  as  white  as  New  Zealand  flax — ^whiter  than  jute 
as  generally  prepared  for  export — ^but  more  brittle  and  of  less  strength. 
The  filaments  are  smooth  and  lustrous,  and  tolerably  regular.  Another 
sample  (received  Smithsonian  Institution,  1809,  locality  not  given),  evi- 
dently home  prepared,  as  the  biist  is  but  little  better  than  separated^ 
exhibits  considerable  tenacity,  and  would  make  quite  strong  cordage. 
This  sample  is  3  feet  8  inches  in  length.  For  microscopic  chamcteristics 
of  mallow  fiber  see  Hibiscus  cannahinus.  The  okra  is  worthy  of  experi- 
ment, and  its  fiber  might  be  used  to  advantage  for  many  purposes  for 
which  jute  is  employed,  as  coarse  bagging,  or  baling  stut}*,  burlaps,  &c. 

In  procuring  fiber  for  Dr.  Roxburgh's  experiments  with  this  species 
as  to  tenacity  the  stems  were  cut  when  the  seed  was  ripe,  and  were 
steeped  a  few  days  before  preparing.  His  tests,  comjiared  with  hemp 
and  jute,  are  thus  recorded :  The  okm  fiber,  dry  (from  India),  broke  with 
a  strain  of  79  pounds;  wet,  95  pounds;  jute  (Vorchortcs  olitoritis)^  dry. 
113  pounds:  wet,  125  pounds;  hemp  (Bengal),  dry,  158  poumls;  wet,  190 
pounds.  Jaibiscus  oannabinum  in  the  same  test  gave,  dry,  115  pounds; 
"wet,  133  pounds.  Other  species  of  Hibiscus  gave  as  follows:  H.  sab- 
dariffa^  dry,  95  pounds ;  wet,  117  pounds;  H.  strictus  (from  tlie  Mollucas), 
dry,  104;  wet,  115  pounds;  and  H.  furoatus^  dry  and  wet,  89  and  92 
iwunds,  respectively. 

The  species  were  not  all  tested  under  the  same  conditions,  as  some 
were  cut  when  in  flower  and  others  when  in  seed.  By  these  exi>eriments 
we  see  that  okra  fiber  wet  has  just  half  the  tenacity  of  hemp  in  the  same 
state,  while  jute  can  be  rated  one-third  higher. 

Hibiscus  moscheutos, — Swamp  rose  mallow. — An  indigenous  species  of 
mallow  found  in  many  parts  of  the  temperate  United  States,  acxx)rdi  ug  to 
Gray,  "inhabiting  brackish  marshes  along  the  coast,  extemling  up  rivers 
far  beyond  the  influence  of  salt  water  (as  above  Uarrisburg,  Pa.),  also 
Onondaga  Lake,  New  York,  and  westwanl,  usually  within  the  influence 
of  salt  sprhigs."  The  plant  gi-ows  fii-om  4  to  8  feet  in  height  and  flowers 
late  in  summer. 

The  value  of  the  plant  has  been  known  for  many  years,  though  it  has 
never  been  prei)ared  other  than  experimentally^  and  in  smallest  quanti- 
ties, from  the  lack  of  proi)er  machinery  with  which  to  manipulate  it,  and 
place  it  in  a  condition  to  be  utilizevl.  During  the  last  year  the  plant 
, 9 ■» 

'  Poroher  states  that  it  was  introduced  into  the  Soatbem  States  from  iirioik 

Digitized  by  VjOOQIC 


506  REPORT   OF   TIIC   COMMISSIONER   OF   AGRICULTURE. 

has  beou  the  isubjcct  of  renewed  experiment  iu  ]S'ev  Jcr&ey,  the  bttuo* 
means  Ibr  the  ext  raetion  of  the  Uuev,  now  at  hand,  haviug  luiule  it*  tsnc- 
ec^jsful  cultivation  inobable.  hi  the  t^econd  rcifort  ol'  the  bureau  of 
statistics,  labor  and  iudiLstrie.s  of  Xew  Jersey,  it  is  stated  that  thcr— 

Recent  expcrinicnts  v:\\  h  tlic  roso  mallow  at  Camjlen  and  Xe^ivark  incline  us  ptrongly 
to  bflievc  that  jvii'  mI"  (Mjual  qual.ty  liiny  bo  ol)tni;u*u  from  it,  andpos-sibly  uiuu-r  con- 
fUtionK  moro  ailvanta,::ri<»us  tban  Horn  tljo  AhutiJon  {arice/iiKv).  One  very  important 
advantage  tlie  losr  n:;;  tow  would  li3\o  over  tlio  Almtilon.  iureapert  to  the  economy 
of  eullivation,  rou'i.is'.s  in  its  bt-in^r  a  pi'ronnial.  Like  nmiie,  tbe  plants  onc^  e^sTab- 
lishetL  the  annual  ciuiiujjH  I'rom  the  stands  wonld  be  a  perpetual  source  of  pront  to 
the  cultivator,  in  ea.se  the  quality  and  cost  of  the  fiber  meet  our  present  expectations. 

Although  the  plant  is  generally  found,  in  a  wild  state,  in  marstes,  or 
upon  tJio  margins  of  streams,  or  in  low  wet  places,  espariment  $how« 
tliat  it  will  thrive  upon  uplands  as  well.  Tweuty  years  ago  rose  mallow 
roots  were  taken  from  the  pUice  of  their  natural  prrowth  and  planted 
upon  uplands  on  the  Delaware  Eiver,  with  a  ^iew  to  utilization  of  the 
fiber,  and  these  roots  hold  their  own  as  t<':iaciously  today  as  when  grow- 
ing in  their  native  swamp.  More  than  this,  they  have  detied  attempts  ^ 
eraclication,  and  continue  to  grow  in  spite  of  opposition. 

Samples  of  liber  produced  last  year  by  gentlemen  interested  in  furtber- 
iug  this  industry  are  considered  as  ^*a  substitute  not  only  fur  Asiatic 
jute,  but  for  secondary  grades  of  imported  hemps.'' 

Samples  of  this  liber  upon  exhibition  in  the  museum  are  evidently 
hand  prepared,  and  of  very  little  strength.  There  is  no  doubt,  however, 
but  that  a  really  good  fiber  can  be  prepared  from  this  plant,  as  well  as 
from  allied  species  which  occur  from  Pennsylvania  to  Illinois,  and  south- 
ward. It  would  be  interesting  to  test  favorably  prepared  specimens  of 
the  indigenous  species  of  Hibiscus^  to  ascertain  their  relative  strength, 
though  without  doubt  the  nortbeiii  sitecics  would  be  found  inferior  to 
the  okra,  or  K})ccies  mostly  grown  iu  the  Southern  States.  H.  gradi- 
Jlorus  and  J/.  mUitariH  are  other  indigenous  species  yielding  fiber. 

EibUiciis  canuahinus, — Hemp-like  Hibiscus. — This  plant,  a  native  of  the 
East  Indies,  is  extensively  cultivated  iu  many  parts  of  India  for  it^  fiber, 
which  is  emi»loyed  as  a  substitute  for  hemp,  under  which  name  it  is  ex- 
ported, though  sometimes  called  bastard  jute.  It  has  a  variety  of  na- 
tive names,  the  most  commonly  known  of  which  is  Amharte^  its  name 
in  Western  India.  In  Madras  it  is  called  Palungoo ;  it  is  the  Mdcsia 
plant  of  Bengal,  and  Dcckmiec  hemp  of  Uombay ;  the  Sanscrit  name  is 
Ndlika,  The  plant  has  a  prickly  stem,  the  leaves  deeply  parted,  and 
the  stem  attains  a  height  of  G  to  8  feet. 

Though  thriving  at  all  seasons  of  the  year,  it  is  generally  cultivated 
in  the  cold  season.  The  seeds  aie  sown  as  thickly  as  hemp,  in  rich  loose 
soil,  and  it  requires  ubout  three  months'  growth  before  it  is  ready  to  be 
pulled  for  "watering"  and  dressing,  the  mode  of  treatment  being  the 
same  as  that  given  the  Sunn  hemp.  Crotalariajuncca  (see  Jjeguminoser), 
Full  grown  plants  that  have  ripened  their  seed  furnish  stronger  fiber 
than  the  plants  cat  while  in  flower,  though  tlie  Abel's  of  this  species  are 
more  remarkable  for  their  fineness  than  for  strength. 

As  to  uses,  a  coarse  sackcloth  is  made  from  its  fiber,  in  India  (some- 
times called  gunny  fiber),  though  its  chief  employment  is  for  roi>es  and 
ex)rdnge,  it  being  the  common  cordage  of  the  country  in  a  few  disti'ict*=?. 
Coarse  canviLs  is  also  miule  from  it.  In  Bengal  it  is  ein}>loyed  at  the  pres- 
ent time  for  all  the  purposes  of  jute,  and  also  for  making  fish-nets  and 
Ijaper.  Vetillart  snys:  ''The  fiber  of  Ji.  cannahhnts  is  still'  and  brittle, 
and  has  no  superiority  over  jute,  and  it  is  very  inferior  to  tliat  of  India 
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Uttiop  or  Suuw."  The  leaves  of  the  plant  are  eatou  as  a  pot-herb  iu 
maiiy  pa4*t«i  qf  ludia,  t\m  tarto  being  pleasantly  acid,  not  unlike  sorrel. 

The  flbci^  of  carel'iilly  prepared  ulmbarcc  are  from  o  to  6  fe^t  long.  Com- 
pared with  ordinary  hemp  they  are  paler  brown,  harsher,  adhere  closer 
together,  though  divisible  into  fine  fibrils,  possessed  of  considerble 
strength.  Its  tenacity  tested  with  Sunn  is  as  115  to  ISO.  The  fiber  in  the 
present  experiment  having  been  extracted  from  plants  cut  when  in  flower. 

V^tiljart  states  that  the  fiber  of  Hibiscus,  when  minutely  examined 
in  glycerine,  appears  as  a  bundle,  the  filaments  strongly  united  together, 
so  much  so  that  thoy  are  with  difljculty  separated  even  after  treatment 
in  an  alkaline  solution.  The  fibers  are  short,  stifl*,  and  brittle;  of  suf- 
ficient fineness,  but  irregular  in  size  even  in  the  same  specimens.  The 
central  cavity,  usually  narrow,  is  prominent;  cells  generally  terminating 
in  fringed  points,  sometimes  having  notches  or  sinuosities  in  their  out- 
lines; some  are  large,  ribboned,  and  creased,  the  exterior  surface  stri- 
ated. These  last  have  very  slender  walls,  which  explain  the  creases. 
Viewed  transversely  with  a  high  power  the  fibers  are  seen  to  bo  polyg- 
onal, with  shaip  angles  and  straight  sides,  the  polygons  pressed  com- 
pactly together,   The  walls  are  thick  and  the  central  cavity  round  or  oval. 

I  find  no  recent  quotations  of  value,  the  latest  being  some  twenty 
years  ago,  when  the  price  compared  witli  other  fibers  was  as  follows: 
Bussian  hemp,  $140  per  ton;  Hibiscus,  $100;  and  jute,  $6i.  Jute  has 
coma  into  such  prominence  in  late  years  that  its  prices  would  probably 
range  relatively  higher.  As  high  as  GOO  acres  of  Hibiscus  have  been 
cnltivated  in  one  distxict  of  India  for  fiber  alone. 

Uibifcus  sabdariffa. — Jamaica  Indian  Sorrel — ^This  plant  furnishes  the 
"KoseUe  hemp''  of  the  Madras  tenutories,  where  it  is  called  "rozelle'^ 
or  **  rouselle,"  although  the  name  is  a  corruption  of  "  oseille."  It  is  quit^ 
similar  to  the  preceding,  and  is  little  cultivated  for  its  fiber.  In  ludia 
its  fleshy  calyxes,  of  a  pleasantly  acid  taste,  are  much  eiftployeil  for 
making  tarts  as  well  as  excellent  jelly,  and  in  tlio  West  Indies  for  mak- 
ing cooling  drinks. 

Hibiscus  sorbi/oUa  and  muiahilis. — Both  of  these  species  are  indigenous 
in  Queensland,  from  whence  the  specimens  were  received  (Kxhibjtion, 
1870),  labelled  "liosella  hemp,''  but  incorrectly.  H.  mutabili^  in  also  a 
native  of  China,  but  grows  in  India  and  other  Kastern  localities.  Fiber 
of  jar.  tetraoue  was  a&P  received  with  the  above,  but  does  not  difler 
materially. 

Hibiscus  spUndem. — Holly-hock  tree. — ^Fiber  from  this  species,  a  native 
of  Queensland  and  Xew  South  Wales,  was  received  Irom  Victoria  (Ex- 
hibition, 1876),  prepared  by  i^r.  W.  K.  Guilfoyle,  director  of  the  Mel- 
bourne botanic  gardens,  Avho  states  that  the  species  is  a  splendid  tree, 
growing  to  the  height  of  20  foet  or  more.  "It  is  very  pubescent,  beai'- 
ing  large  pink  flowers  resembling  holly-hocks  in  size  and  appearance. 
The  fiber  is  suitable  for  cordage,  fish  lines,  paper,  &c. 

*  Hibiscus  heterophyUus. — Also  a  native  of  Queensland  andXew  South 
Wales.  The  fiber  was  prepared  by  Guilfoyle  fiom  Victorian  plants. 
"This  is  a  tall  shrub  of  quick  growth,  and  the  baik  is  rich  iu  fiber  of 
good  quality." 

Hibisctis  Rosa-$inensiSj  &c. — There  are  several  other  species  of  mallow 
fiber  in  the  collection  (Smithsonian  Institution,  1809),  but  as  they  are  all  so 
similar  in  appearance,  a  detailed  description  of  eiujh  is  unnecessary. 
The  species  are  i/.  Kosasinensis^  the  Chinese  rose;  H.  lilifoliaj  "lily- 
flowered  shoe-black;"  H»  Utraviis  and  H*  latifoliciy  habitats  not  given. 

•Species  indicated  by  tlio  astorlsk  htive  been  neparnted  into  the  genus  raintium. 
For  oouvQulcQcei  Ugwevor,  we  wUl  cooaidQX  tUom  uudt^r  their  old  generic  names. 
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•JET.  datusj  of  the  West  Indies,  incorrectly  labeled  ^^Mahoe,"  is  a  tree 
|[rrowing  to  a  height  of  60  to  80  feet.  The  Mahoe  or  Mahaut,  of  the  West 
Indies,  H.  arboreus,  grows  to  a  height  of  16  to  20  feet,  and  its  bark  far- 
nisbas  a  superior  liber,  which,  according  to  Squier,  "is  not  at  all  inferior 
to  henip  for  most  purposes."  The  fiber  is  naturally  solt  and  white,  and 
is  admirable  for  the  manufacture  of  paper. 

*HUmcm  tiliaceu^, — ^This  fiber,  though  not  in  the  collection,  is  worthy 
of  passing  mention.  It  is  called  majagua  in  Central  America  and  the 
West  Indies,  where  its  fiber  is  much  used  for  conlage.  It  is  little  affected 
by  moisture,  and  is,  therefore,  selected  by  surveyors  for  measuring-lines. 
It  is  the  Bola  of  Bengal,  and  is  found  throughout  tropical  and  subtropi- 
cal regions  of  both  continents.  The  native  method  of  preparing  the 
fiber  is  to  strip  the  bark  from  a  branch — when  a  roi>e  or  piece  of  cordage 
is  want^ — and  holding  que  end  firmly  between  the  toes,  first  tearing 
it  in  strips,  it  is  twisted  by  the  hands.  "  It  was  generally  cultivated  in 
America  prior  to  1492." 

Abutilon  avicenncB, — Indian  Mallow. — This  is  another  malvaoeoos 

{ilant  that  has  been  cultivated  in  the  United  States  to  a  limited  extent, 
t  is  an  annual,  usually  growing  to  the  height  of  4  feet,  though  in 
cultivation  stalks  6  feet  high  are  common,  and  Professor  Waterhoose 
records  a  height  of  8  feet  in  Missouri.  Gray  states  that  it  was  intro- 
duced from  India,  and  when  found  in  a  wild  state  has  escaped  from  cnl* 
tivation.  It  grows  so  freely  upon  any  rich  soil,  even  thrusting  itself  in 
and  growing  bpontaneously,  that  it  has  almost  come  to  be  considered 
a  farm  pest  in  many  portions  of  the  country.  It  grows  luxuriantly 
throughout  the  West  and  North,  the  line  of  States  from  Ohio  to  Missouri 
producing  even  now  vast  quantities  of  the  fiber,  which  rots  and  goes  to 
waste  upon  the  stalks  every  year.  The  fiber  is  strong,  glossy,  and  white, 
and  the  ligneous  body  of  the  plant  gives  more  cellulose  for  paper  stock 
than  many  Sther  species.  Mr.  Lefranc  considers  it  sux)erior  to  Indian 
jute,  and  finer  than  Manila  hemp,  and  he  classifies  it^  in  value,  between 
Manila  and  Italian  hemp. 

Extracted  from  the  plant  in  its  yonng  st&fte,  it  wonid  be  fine  enongh  for  textile 
fabrics,  HQch  as  carpet-yams  and  fillings.  It  takes  readily  any  colors,  and  its  natural 
Innter  displays  more  in  the  aniline  dye  than  in  any  other,  a  great  advantage  over  In- 
dian jute,  which  is  antagonistic  to  cheap  bleaching  and  dyeing. 

The  seed  of  the  plant  is  so  hardy  that  it  is  not  affected  by  the  severest 
winter.  Within  a  few  yet^rs  efforts  have  been  made  to  introduce  the  fiber 
into  commerce,  and  to  that  end  it  has  been  the  subject  of  experiment,  both 
as  to  cultivation  and  manufacture,  with  results  to  a  certain  degree  satis- 
factory, though  perhaps  the  high  standard  of  excellence  that  has  been 
claimed  for  it  by  enthusiastic  experimenters  has  hardly  been  realized. 

Fully  ten  .Vears  ago  it  attracted  considerable  attention  in  the  West, 
and  particularly  in  Illinois,  through  the  endeavora  of  Mr.  J.  H.  McCon- 
nell,  who  demonstrated  it^  value  by  manufacturing  it  into  thread,  cord- 
age, rope,  &c.  A  State  fiiir  committee  in  1871  reported  upon  these 
manufactures,  and  stated  that  the  fiber  gave  flattering  promise  of  utility. 
According  to  this  rc]>ort  the  plants  are  stated  to  grow  9  to  14  feet  high; 
that  the  seed  should  be  sown  12  to  16  quarta  per  acre,  in  corn-planting 
time,  in  the  same  manner  as  hemp;  that  it  is  cut  with  a  reaper,  shocked 
like  liemp  till  cured,  then  water-rotted  like  hemp;  a  volunteer  crop  will 
spring  up  the  last  of  July,  which  can  be  dew-rotted.  The  cost  of  cut- 
ting is  given  at  75  cents  per  acre;  water-rotting,  $10  j  dew-rotting,  $5: 
hand  cleaning,  $12;  and  half  as  much  by  machinery,  making  the  total 

*  Species  indicated  by  the  asterisk  have  bfen  separated  into  the  genus  PariUmmm 
For  eonf  euieuoei  howeveri  we  wiU  couaider  them  uuder  their  old  geuetio  "ftm^ 
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cost,  not  including  rent  of  land,  $19  to  $31.  Messrs.  McConnell  offered 
$100  per  ton  for  all  water-rotted  that  could  be  furnished,  and  $75  for  the 
dew-rotted.  The  crop  is  not  exhausting  to  the  soil  if  the  refuse  is  re- 
stored to  it. 

In  the  last  two  years  it  has  been  the  S]>ecial  subject  of  investigation 
and  experiment  in  the  State  of  New  Jersey,  through  the  endeavors  of 
Mr.  Samuel  C.  Brown.  A  cii*cular  was  issued  in  1878  for  the  twofold  inu- 
pose  of  awakening  an  interest  in  the  subject  of  tiber  cultivation,  and  to 
ascertaiu  what  portions  of  the  State  were  best  adapted  to  its  cultivation. 
From  their  investigations  and  exi)eriments,  it  is  settled  that  there  really 
need  be  no  difficulty  in  fiber  cultivation,  the  material  point  being  to  as- 
certain the  best  conditions  under  which  to  convert  hitherto  uncultivated 
plants  into  those  of  future  industrial  significance  and  profit.  Mr.  Brown, 
in  his  first  report  •  on  the  subject  of  Abutilon  fiber  cultivation,  says : 

It  most  be  remembered  that  success  in  this  new  field  of  enterprise  is  dependent  npon 
the  cost  of  the  prodnct.  Uuless  we  can  substitute  mechanical  appliances  to  ott'set 
the  cheap  labor  of  India,  we  cannot  hope  to  attain  success  in  producing  jut«  fiber. 
But  we  need  not  entertain  doubts  in  reference  to  future  mechanical  achievemeuts  in 
manipulating  either  jute  t  or  ramie  filaments. 

These  indust-ries  are  advocate<l  in  thwintercst  of  the  public,  hence  every  encouraging 
feature  pertaining  thereto  should  be  disclosed.  We  have  liad  two  interviews  with  Im- 
porters of  jute,  with  samples  of  New  Jersey  jute  fiber  in  hand.  We  sought  these  inter- 
views with  the  view  to  determine,  bv  unfne}tdly  criticism,  the  character  of  the  domes- 
tic article.  The  gentlemen  were  informed  of  the  circnnistanees  under  which  our 
samples  were  prepared,  with  the  furth<T  assurance  that  they  were  not  equal  to  what 
would  be  produced  from  the  same  garden  plants  later  in  the  season.  The  quality, 
however,  was  pronounced  to  be  very  goo<l,  and,  furthermore,  that  if  we  **  never  pro- 
duced anything  better  than  that  our  country  hail  something  of  great  value ;"  and  still 
further,  that  "America  would  become  an  exporti*r  of  jute."  The  other  gentleman  we 
subsequently  met,  who  isengage<l  in  the  jute  trade,  and  a  resident  of  Calcutta,  after 
examining  with  the  deepest  intej*est  our  specimens  of  jute  {Abutilon  aricenniv)  and 
ramie,  had  the  kindness  to  say,  "  I  would  not  be  snrprist-d  if  you  did  succeed  in  pro- 
ducing iute  some  day.'*  The  value  of  this  concession  was  greatly  enftauced  by  the 
indescribable  disinterestedness  with  which  it  was  announced. 

It  is  stated  that  an  acre  of  ^ound  will  produc>e  5  tons  of  Ahutilon 
stalks,  and  about  20  per  cent,  of  pure  fiber  is  obtained  alter  preparation. 
Cionsidered  superior  to  jute  fiber  as  imported,  the  h)ng  fiber  is  fully  equal 
in  value  to  Calcutta  prime  jute,  and  Philadrlphia  rope  manufacturers 
have  already  oft'ered  to  buy  any  quantity  at  the  Li^hest  market  price  for 
jute.  Bleached  and  cottonized  for  fabrics,  Mr.  Lefranc  pronounces  the 
Abutilon  fiber  good  for  weaving  tissues  and  for  mixing  with  a  certain 
class  of  woolen  goods.  Abutilon  avice^ince  in  its  crude  state  is  worth 
£rom  $8  to  $10  per  ton.  In  regard  to  its  preparation  the  authority  above 
quoted  says : 

In  India,  jn*e  is  rotted  in  water  and  separated  by  hand  from  the  ligneous  body.  Tliis 
method  cannot  succeed  in  America.  As  with  rauiie,  nmchinery  and  chemicals  must  be 
substituted  for  the  production  of  American  juti^  (Abutilon).  As  explained  in  the  case 
of  ramie,  the  iute  industry  can  be  most  successfully  established  by  organized  agencies 
through  whicn  farmers  could  sell  their  raw  crops  by  the  ton.  Ar  $10  i>er  ton  for  dried 
stalks  in  proper  shape,  the  grower  and  the  manufacturer  could  realiz**,  re.^pectively, 
legitimate  profits  from  the  new  industry.  *  •  ♦'  We  have  moi-o  induc«ment»  to 
embark  in  the  production  of  jute  than  the  East  Indian  had.  The  superiority  of  our 
staples  the  mechanical  taciUty  for  treatment,  and  the  ready  hcune  ni;irket,  now  sup- 
plied oy  the  foreign  article,  open  the  road  for  successful  enterprise  in  the  development 
of  this  new  industry. 

*  First  annual  report  of  the  bureau  of  statistics,  labor,  and  industries  of  New  Jersey. 

tBy  "jute,"  AbutiJon  avioetiwff  is  meant.  The  application  of  the  name  "Amerii-an 
jnte"  to  the  Indian  mallow  seems  somewhat  out  of  place,  as  the  term  should  be  used 
only  to  designate  fiber  fixun  the  jute  of  commerce  {Ctfrchorus  olitorins)  grown  in  our 
own  country.  Should  such  cultivation  over  be  attained,  "Americaii  jute  "  will  then  be 
most  appropriate. 
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As  I  have  stated,  the  plant  grows  readily  in  any  rieh  soil  suitable  fur 
corn  or  potatoes.  Its  seed  is  so  tenacions  of  vitality  tbat  frosts  do  m»t 
injure  it,  while  it  sows  itself  and  even  encroaches,  year  by  year,  ul)oii 
(•ontiguouslaud  to  that  upon  which  the  plants  are  cultivated.  Viewecl  as  a 
farm-weed  merely,  this  habit  makes  it  troublesome,  thouprh  it  establishes 
the  fact  of  ready  cultivation.  This  point  being  settl<?d,  the  only  remain- 
ing question  relates  to  the  preparation  of  the  flber,  which  must  he  cheaply 
accomplished,  and  in  a  manner  that  will  give  the  least  trouble  to  the 
farmer,  as  there  are  few  who  would  go  to  the  trouble  at  ex|}ense  of  pre- 
paring pools  for  steeping  the  crude  product,  as  is  the  custom  tvitb  jute 
in  India  or  Hax  in  other  countries.  Mr.  Brown  mentions  in  a  recent  re- 
port (see  appendix,  Article  I)  that,  from  experiments  ttiade  in  1879.  it  is 
thought  that  the  steeping  or  rotting  process  can  be  dispensed  with  en- 
tii-cly,  and  that  the  labor  expended  upon  this  crop  by  the  faliuer  will  be 
no  greater  than  attends  the  growth  of  wheat  or  rye. 

Professor  Waterhouse,  of  Washington  University,  Saint  Ix)tiis*— an  au- 
thority upon  all  questions  pertaining  to  jute  and  allied  flbet-s — writes 
that,  in  his  opinion,  the  cultivation  of  the  Abutilon  avi€€n7i(e  for  its  fiber 
is  susceptible  of  development  into  a  source  of  great  wealth  to  the  coim- 
try.  In  rei)ly  to  a  recpiest  for  recent  facts  touching  its  usefulness  aa  a 
fiber  plant,  l  received  from  him  a  manuscnpt  copy  of  a  letter*  writ 
ten  to  Mr.  Brown  upon  the  same  subject,  Mrith  the  privilege  of  publica- 
tion. As  it  con  tains  much  interesting  and  valuable  information,  I  gladly 
rei)roduce  it  entire  in  the  appendix. 

llio  important  question  of  machinery  for  the  preparation  of  this,  as 
well  as  other  vegetable  fibers,  has  received  a  partial  solution  in  the 
efforts  of  Mr.  Lefranc,  of  PhiladelpjKa,  and  IMr.  A.  Angell,  of  Newark, 
N.  J.  The  Lefranc  ramie  machine,  fully  described  in  the  annual  report 
of  this  department  for  1873,  is  found  available  for  this  class  of  fibers, 
and  during  the  entire  summer  of  1879  its  inveutor  was  engaged  in  ex- 
perimenting with  the  Abutilon  fiber,  with  a  view  to  discover  new  methods 
of  treatment.  Mr.  Lefranc  believes  that  his  ettbrts  have  resulted  in  the 
discovery  of  "  a  combined  chemical  and  mechanical  process  by  whidi 
the  intrinsic  and  industrial  value  of  jute  (Abutilon)  can  be  greatly  en- 
hanced at  (Comparatively  small  cost.  The  practical  advantage  of  this 
refining  process  consist^s  in  obtaining  a  vegetable  wool,  \<rhich  is  so 
nearly  akin  to  coarse  animal  wool  as  to  render  their  union  in  coarse 
fabrics  a<lvautageou«,  and  for  additional  possible  uses  by  itself  a  val- 
uable substitute."  Tlie  Angell  machine  is  of  quiie  recent  invention,  hav- 
ing been  patented  September  10, 1879.  Mr.  S.  0.  Brown  informs  me 
that  it  does  its  work  in  a  very  satisfactory  manner,  and  ho  thinks  it  a 
valuable  invention.  He  makes  the  further  statement  in  a  recent  report 
that  "  it  has  achieved  such  results  as  to  entitle  it  to  publio  recognition 
as  being  in  the  line  of  devices  for  promoting  the  fibrous  inditstrj-." 

A  bounty  bill  to  encourage  the  production  and  treatment  of  tibew  in 
the  State  has  passed  the  legislature  and  become  a  law.  There  b>  a 
<lausoin  it  whicli  relates  to  the  Abutilon,  called  "American  jute/Ma  the 
bounty  bill.    (See  ai)pendix.) 

Dotiglas  Hickox,  of  Springfield,  HI.,  hns  had  patented  an  imprOrwl 
process  for  manufacturingpaper  from  Abutilon.  (Issued  May  1877.)  A 
mill  was  started  in  S])ringtield  previous  to  the  invention  of  the  process, 
and  several  thou.^aud  tons  of  the  fiber  was  worked  up,  but  a  merchant 
able  paper  could  iu)t  be  obtained.  Snbsequently  the  process  metitimied 
above  was  introduced  into  the  tnill,  and  Abutilon  ])aper  was  manuf^iot- 
ured  for  about  eighteen  months,  after  which  the  fiber  wiuj  abalidoufid, 

•  Since  tlie  above  was  written  it  has  appeared  in  print  in  the  second  reliort  of  the 
New  Jersey  bureau  of  statistics,  labor,  and  industries. 
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aiid  straw  used  itt  its  plucre.  A  series  of  patier  Haltijihs  subnn'tted  lor 
insjjt^etion  are  fair  *wrappiuj?  papers,  resomblitir^  a  )i;^lit  inanila  more 
tlmii  anything  else.  The  paper  isftearand  of  Urm  texture ;  t^aniplesof 
llax-straw  paper  were  also  iiiehided,  with  a  very  ^o(kI  speeiiiieii  of  pa- 
per ft-oai  wheat  «tra\v,  (tailed  '*  bogus  raanilla/^ 

TJiere  is  a  small  series  of  samples  of  Abutilon  ll])er  in  the  nni>jeurn, 
Hhowing  it  as  extracted,  and  also  dyed  to  exhibit  the  facility  with  which 
it  takes  colons.  The  fiber  has  been  used  to  some  extetit  in  the  manu- 
facture of  cordage  and  twine.  Bpecimens  of  rope  exhiliited  at  the  hint 
New  Jei-sey  State  fair  carried  off  the  prize  of  $101)  for  the  best  textile 
products  of  the  State. 

Mr.  Hickox  states  that  a  factory  was  started  in  Springfield,  HI.,  a  few 
years  ago  for  the  manuiaeture  of  rope  and  small  cordage,  but  from  some 
cause  unknown  to  the  writer  the  jirojcct  was  abandoned.  Samples  of 
twine  forwarded  seem  stroiig  and  good. 

Another  use  to  which  the  fiber  Aras  put,  though  only  to  a  limited  ex- 
tent, was  in  the  manufacture  of  a  siibstituie  for  feather  dusters,  a  few 
fitifl'  feathers  being  inserted  in  a  hamlle  in  the  center  of  a  mass  of  fiber 
to  hold  it  out  in  the  form  of  a  duster.  Other  libers,  as  hemp,  are  used 
for  the  same  puriKise.  I  have  had  no  oi)portunity  to  examine  manufact- 
ures from  New  Jersey  grown  Abutilon,  thougli  the  8ami)lcs  of  fiber 
shown  me  by  Mr.  Brown  seemed  very  strong  and  good. 

Tlje  specimens  in  the  mtiseiim  are  not  equal  to  okra  fiber,  and  the  ma- 
terial is  quite  brittle,  so  mncii  so  that  when  used  as  a  brush  or  duster 
they  make  almost  as  much  dirt  as  they  are  supposed  to  clean  away. 

The  fiber  is  used  for  making  paper  to  some  extent  in  tlie  West. 

Abutilon  mollis. — In  the  Victorian  collection  (Exhibition,  1876),  there 
are  four  sj)ecies  of  AbuHloTL  which  have  been  introduced  into  Vic- 
toria from  South  America.  Like  other  malvaceous  plants,  they  are  all 
fiber-i)rodueing,  and  might  prove  worthy  of  cultivation.  Dr.  Guilfoyle 
says  of  this  species,  "  though  a  native  of  South  America,  the  shrub  is  of 
exceedingly  rapid  growth  in  Victoria.  Its  fiber  is  very  strong  and  suita- 
ble for  matting,  i)aper,"  &e.  The  sample  has  been  carelessly  prepared 
and  is  not  of  good  color,  nor  are  the  fibers  well  separated.  It  is  never 
quite  strong,  a»ul  in  general  characteristics  resembles  that  of  its  allied 
genus  Hibkcus. 

Abutilon  Bedfbriliannm. — Habitat^  Brazil. — Victorian  collection  of 
Gailfoyle.  "A  tall,  rank-growing  shrub,  of  very  rajdd  growth  in  Vic- 
toria. The  bark  yields  a  fiber  of  superior  quality,  suitable  for  whip- 
cord, fine  matting,  pai>er,  and  perhaps  textile  fabrics."  The  fiber  has 
been  much  more  carefully  jjrepared  than  the  preceding.  It  is  almost 
white,  the  filaments  line  and  regular,  and  possessed  of  considerable  te- 
nacity. 

Abutilon  venositm, — ^Veined  Lantern  Flower. — This  is  also  a  native  ol 
Brazil.  Victorian  collection  of  Guilfoyle.  *'  Fiber  of  tine  quality,  suit- 
able for  fishing-lines,  textile  fabrics,  and  paper."  Resembles  the  preced- 
ing in  color  and  fineness,  though  appears  to  be  stronger. 

Abutilon  striatum, — Streaked  Lantern  Flower. — This  is  the  si)ecies  so 
commonly  met  with  in  greenhouses  in  winter,  and  growing  out  of  doors 
(in  this  latitude)  in  our  gardens  through  the  summer.  Tlie  plant  is  a 
native  of  Brazil.  The  samjjle  of  fiber  is  from  Victorian  collection.  "  Its 
bark,  which  peels  readily,  furnishes  a  fiber  of  very  fine  texture."  As 
this  plant  grows  so  readily  out  of  doors  in  the  warmer  portions  of  the 
United  States,  it  might  be  worthy  of  exi^eriment,  as  the  fiber  is  fully  as 
strong  OH  the  preceding.  an<l  could  be  obtained  in  considerable  length, 
as  the  shrubs  grow  to  the  height  of  4  to  G  feet,  and,  as  its  bark  peels 
rcadflj)  cottld  be  easily  extracted. 
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Abtitilon  oxycarp7im. — This  species  appears  in  tlie  Qneeusland  collec- 
tion (Exhibition,  187G),  in  which  country  it  is  indigenous.  The  sample  is 
well  prepared,  quite  white,  the  fib*  soft  and  lustrous,  and  api>ears  a 
little  Htrongrer  than  the  Victorian  sample.  A,  indicum  and  polyandrum 
are  East  Indian  species,  which  furnish  a  strong  fiber  for  rope-making,  the 
first  named  growing  wild  in  the  Bancoorah  district,  and  used  as  a  substi* 
tute  for  cordage  in  making  fences  for  gardens,  but  for  no  other  purpose. 

iSida  retu^a. — Queensland  hemp. — Sida  is  another  genus  of  mal  vaceous 
plants  growing  extensively  in  the  more  tropical  portions  of  both  hemi- 
spheres. Some  of  the  species  abound  in  mucilage,  while  the  bark  of 
others  is  rich  in  fiber.  The  fiber  sample  was  received  from  Queensland 
(Exhibition,  1876),  labeled  "Queensland  hemp,"  and  was  accompanied  by 
another  species,  k  rhomhifolia^  the  label  of  which  states  that  this  plant 
"is  calletl  Sida  retusa.^  A  fine  sample  of  retusa  fiber  was  received 
with  the  Victorian  collection,  labeled  Queensland  hemp,  which  was 
prepared  by  Dr.  Guilfoyle,  who  states  that  the  plant  has  established 
itself  in  Melbourne,  and  is  of  very  quick  growth,  seeding  freely.  He 
regards  the  fiber  as  suitable  for  fine  paper,  and  for  the  manuiacture  of 
cordage. 

The  sample  of  "  8.  rhombifoliu  ^  is  very  white  and  lustrous,  the  fila- 
ments fine  and  even ;  in  a  portion  of  the  sample  the  ribbon-like  charac- 
ter of  the  bark  Is  retained,  filled  with  delicate  indentations,  giving  it  a 
lace  like  appearance.  These  ribbons  of  fiber  break  easily,  but  a  twisted 
cord  of  the  finer  prepared  fiber,  the  size  of  cotton  wrapping- twine  of  the 
shops,  broke  only  after  repeated  trials  with  the  hands.  The  fiber  was 
prepared  by  Alexander  McPherson.  This  si>ecies  grows  in  India,  and 
the  bark  yields  "abundance  of  very  delicate  flax  like  fibers",  which  Dr. 
Eoxburgh  thought  might  be  ailvantageously  used  for  many  purposes. 
Forbes  Watson,  in  the  Descriptive  Catalogue  of  the  Eiist  Indian  Depart- 
ment, International  Exhibition,  1862,  pronounces  the  fiber  similar  to  jute 
in  appearance,  "  but  considered  to  be  intrinsically  so  superior  that  it  is 
worth  from  £5  to  £6  more  per  ton,  and  he  places  it  next  that  fiber  "  in 
order  to  attract  to  it  the  attention  which  it  deserves. 

Experiments  with  the  fiber  of  &  rhfunhi/olia  demonsti'ated  the  fact 
that  a  cord  one-half  inch  in  circumference  would  sustain  a  weight  of 
400  pounds.  In  s]»eaking  of  Dr.  Roxburgh's  specimens,  Royle  says  "the 
fibers  are  from  4  to  5  feet  in  length,  and  display  a  fine,  soft,  and  silky- 
fiber,  as  well  ailapted  for  spinning  as  jute,  but  infinitely  superior.''  The 
specimens  of  Queensland  hemp  in  the  department  collection  are  very 
well  prepared,  atid  quite  strong;  the  fiber,  in  color,  is  grayish-white-. 
The  Victorian  sample,  while  strong,  is  dark  coloi*ed,  and  has  been  poorly 
cleaned. 

8.  pei'iplocifolia,  a  native  of  the  Malay  Islands,  furnishes  a  serviceable 
fiber,  and  S.  tilicefolia.  is  cultivated  by  the  Chinese  for  its  fiber,  which 
they  consider  superior  to  hemp.  The  Chinese  name  for  the  plant  is 
King  ma. 

Urena  lohata. — Urena  is  another  genus  of  Malvaceie,  consisting  of  a 
few  extremely  variable  species  extensively  distributed  over  the  tropics 
of  both  hemispheres. 

Fiber  of  U,  lobata  was  received  from  Brazil  (Exhibition,  1876),  where 
it  is  known  as  Guaxima,  The  fiber  is  extracted  readily,  and  makes  very 
strong  cordage.  It  also  takes  color  well,  and  the  dyes  are  la^sting.  la 
India,  where  the  species  also  abounds,  it  is  called  Bun-ochra^  and  pro- 
duces a  strong  fiber,  "a  tolerably  fine  substitute  for  hemp,"  though  an 
English  authority  regards  the  fiber  as  nearer  resembling  jute  than  either 
flax  or  hemp. 

In  the  P:ast  Indies  they  have  recently  begun  the  manufacture  of  paper 
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from  the  Guaxima  of  Brazil  with  good  results.  Two  finely-prepared 
samples  were  received;  the  fiber  is  light  in  color,  the  filaments  quite 
fine,  even,  and  strong,  and  might  be  spun.  It  resemble  finely-bleached 
specimens  of  hemp  rather  than  either  flax  or  jute.  A  piece  of  twine 
twisted  by  hand  to  about  the  size  of  pack  thread  I  was  unable  to  break 
with  the  fingers. 

Urena  sinuata^  another  species,  Royle  mentions  as  common  in  most 
parts  of  India,  producing  good  fiber.  This  species  is  also  represented 
in  the  collection  of  the  department  (Smithsonian  Institution,  1869). 

Lagunaria  Fatersonii. — ^Norfolk  Co  witch  Tree. — ^This  beautiful  shrubby 
tree  is  indigenous  in  Queensland  and  Norfolk  Island,  and  is  closely  re- 
lated to  Hibiscus.  Thefiber  sample  was  prepared  by  Dr.  Guilfoyle  (Victoria 
Exhibition,  1876),  who  accompanies  it  with  a  statement  that  it  is  suitable 
for  manufacturing  paper  of  a  superior  quality,  samples  of  which  were  also 
presented,  and  for  ropes,  strong  cordage,  fine  matting,  and  basket  work. 
The  fiber  is  fine,  strong,  and  glossy^  although  the  specimen  can  hardly 
be  said  to  compare  with  Sida  rhomin/olia  in  anyone  of  these  particulars. 

Oossypium  herbaceum. — Cotton. — ^This  most  important  of  ail  fiber 
plants  also  belongs  to  the  Malvacec^.  There  are  several  distinct  species, 
as  G.  herboGeumj  arboreum^  sandwicense^  tattense  hirsutumy  barbadensey  re- 
Ugiosumj  &c.,  and  many  different  varieties.  The  first-named  species  is 
generafly  accepted  as  the  species  most  commonly  cultivated  in  the 
ITnited  States  and  !N"orth  America.  The  origin  of  the  cotton-plant  is  a 
question  not  easily  settled,  as  cotton  has  been  grown  in  many  countries 
from  an  exceedinj^  iy  remote  i)eriod.  It  is  probable  that  a  plant  number- 
ing so  many  species  is  indigenous  in  different  localities,  though  Ehind 
states  that  it  may  possibly  have  come  from  Persia  originally,  then  crossed 
into  Egypt,  thence  to  Asia  Minor  and  the  Indian  Archipelago.  M. 
Bemardin,  curator  of  the  Industrial  Museum  of  Ghent,  in  his  ^''Nomen- 
clature Uselle  de  Fibres  Textilesy^  gives  the  origin  of  the  several  species 
named,  crediting  at  least  two  to  North  America,  G.  barbadense  from  the 
West  Indies,  and  G.  hirsutum  from  Mexico.  G.  herbaceum  he  regards  as 
originally  an  East  Indian  species.  These  are  points,  however,  upon  which 
authorities  differ  widely,  and  therefore  we  are  left  only  to  conjecture. 

Its  Arabic  name  is  Gotrij  Kotan^  or  Kutn.  Ih  Persia  it  is  called  Pembeh^ 
or  Poombeh.  It  is  known  as  Cay  Haungia  China,  and  Watta  ik  or  Watta 
noM  in  Japan.  In  Bengal  it  is  Kobung;  in  Siam  Tonfai^  while  its  Tahiti 
name  is  Va/vai.  The  ancient  Mexican  name  for  the  plant  was  Ychcax- 
ihitvitl.  These  are  a  few  of  its  many  native  names,  the  long  list  that 
might  be  given  showing  how  universally  the  plant  is  in  cultivation. 

Porcher  states  that  cotton  was  first  cultivated  in  the  United  States  as 
an  experiment  in  1621,  and  that  it  is  a  native  of  tropical  America.  Ac- 
cording to  Piescott,  in  the  "Conquest  of  Mexico,"  the  Spaniards  found 
it  in  that  country,  and  it  is  also  afftrmed  that  the  ancient  Mexicans 
"wove  cotton  garments  stained  with  the  most  vivid  and  brilliant 
colors,  an  art  practiced  by  the  Aztecs,  but  now  entirely  lost."  There  are 
records  that  cotton  was  cultivated  in  South  Carolina  as  early  as  1666, 
though  it  does  not  seem  to  have  become  a  matter  of  export  for  nearly  a 
century  after.  It  is  recorded  that  "7  bags  "were  exported  in  1748. 
The  first  importation  of  raw  cotton  into  England  from  the  East  Indies 
was  in  1798.  Although  cotton  has  been  cultivated  in  China  for  over 
2,000  years  (and  perhaps  for  a  longer  period),  its  introduction  into  Japan 
is  of  comparatively  recent  date,  it  having  been  brought  from  the  first- 
named  country  between  1558  and  1570,  A.  D.  Cotton  is  cultivated  to 
some  extent  in  Southern  Europe,  and  formerly  Italy  produced  vast  quan- 
tities, but  the  industry  has  dwindled  to  almost  nothing. 
33  ACT 
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To  return  to  our  own  country.  One  hxindred  years  ago,  before  the 
invention  of  the  cotton-gin,  when  the  crop  was  scarcely  more  tiian  an 
experimental  product,  more  curious  than  useful,  the  rare  ads^tation  of 
soil  and  climate  of  the  Carolinas  and  C^rgia  to  the  growth  of  this  val* 
uable  textile  was  clearly  demonstrated.  The  more  western  States  of  the 
cotton  belt  were  little  known,  yet  generally  believed  to  be  also  suitable 
to  its  production.  So  difficult  and  slow  were  the  rude  processes  em- 
ployed for  separating  the  seed  from  the  lint  that  it  was  only  grown  for 
supply  of  clothing  of  domestic  manufetcture  for  the  poorer  classes,  though 
its  cultivation  had  been  commenced  a  century  and  a  half  before,  for  '<  cot- 
ton wool "  of  native  growth  was  quoted  in  1G2I  at  84.  per  pound.  Car- 
roll mentions  the  growth  of  cotton  in  South  Carolina  in  1606.  In  1734 
cotton  seed  sent  from  England  was  planted  in  Georgia,  as  a  great  in- 
terest was  felt  in  the  mother  country  in  the  cotton  experiment.  In 
1742  a  French  planter  in  Louisiana,  M.  Dubreuil,  invented  a  machine, 
a  rude  contrivance  similar  to  the  ancient  India  mill,  which  woi^ed  by 
hand,  consisted  of  two  fluted  rollers^  revolving  nearly  in  contact, 
through  which  the  lint  was  drawn,  while  the  seeds,  too  large  to  pass 
through  the  opening,  were  left  behind.  Another  invention  is  credit^  to 
M.  Crebs,  of  Florida.  Neither  of  these  prepared  the  fiber  for  use,  and 
another  contrivance  was  employed,  a  bow,  with  a  combination  of  stnngB, 
which  were  struck  by  a  wooden  mallet  as  the  implement  was  placed  in 
contact  with  a  heap  of  cotton,  opening  the  knots  of  fiber  by  its  vibra- 
tions, shaking  out  dirt  and  dust,  and  raising  it  to  a  downy  fleece.  And 
this  "  Georgia  bowed  cotton''  began  to  be  quoted  in  trade  lists  of  Liv- 
erpool, as  the  small  surplus  gradually  sought  a  foreign  market 

The  invention  of  Bli  Whitney,  in  1793,  was  sufficiently  early,  as  the 
first  steam-engine  for  a  cotton-mill  was  not  made  till  1785,  and  up  to 
1800  the  number  in  use  was  only  32,  of  430  horse-power.  Exportation 
from  this  country  had  commenced,  189,316  pounds  being  shipped  in 
1791,  less  in  the  following  year,  but  in  1793  the  shipments  were  437,600 
pounds,  and  in  1794  they  reacned  1,601,700  pounds  from  the  impetus 
given  by  Whitney's  gin.  The  figures  jumped  to  six  millions  tiie  follow- 
ing year,  and  to  nine  in  the  closing  year  of  the  eighteenth  century. 
Then  the  advance  was  rapid,  from  17,000,000  pounds  in  1800  to  93,000,000 
in  1810,  and  127,000,000  in  1820.  The  official  records  of  British  imports 
show  that  the  largest  importation  from  the  United  States  was  in  1800, 
when  it  reached  1,115,000,000  pounds,  and  the  largest  proportion  of 
total  imports  was  in  1846,  or  86.8  per  cent  The  proportion  fell  to  1  per 
cent,  in  1863,  when  the  little  that  was  grown  was  under  the  embargo  of 
civil  war,  but  has  risen  since  with  astonishing  rapidity  until  more  than 
three-fourths  of  the  British  consumption  is  ftiniished  by  this  country. 
Without  giving  in  detail  this  wonderful  industrial  history,  the  progress 
of  exportation  may  be  seen  at  a  glance  in  the  following  figures : 
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If  the  manufacture  of  cotton  has  had  a  rapid  development  in  Great 
Britain,  more  than  doubling  its  consumption  of  material  in  forty  years, 
that  of  the  United  States  lias  increased  in  large  proportion,  as  the  fol- 
lowing statement  shows : 


Tear  ended  Aocuet  SI— 


Taken  by 

home  manu- 

fftotuie. 


Exported 
to  foreign 
ooQAtriea. 


1850., 
IMO.. 
1870., 
187f., 


Baiet. 

602.769 

064.628 

800,890 

1,566.060 


BaU$, 
1, 500. 155 
8,774,173 
2,178,017 
8,467.665 


It  was  popularly  held  in  the  South,  as  late  as  a  dozen  years  ago,  that 
this  country  could  never  again  produce  a  crop  of  3,000,000  bales,  yet  it 
has  twice  exceeded  5,000,000  bales,  and  the  last  three  crops  have  sur- 
passed in  weight  the  largest  ever  grown  prior  to  1860.  The  require- 
ments of  cotton  manufacture  are  steadily  increasing,  and  can  be  easily 
met  by  the  production  of  this  country,  even  though  10,000,000  instead 
of  5,000,000  bales  should  be  needed.  Probably  not  more  than  13,000,000 
acres  are  occupied  in  this  culture,  or  7  per  cent  of  the  area  of  the  State 
of  Texas.  One-tenth  of  the  number  of  counties  in  which  this  textile  is 
grown  at  all  now  produces  nearly  half  of  the  crop,  and  only  a  compara- 
tively small  portion  of  the  area  of  these  counties  is  under  cotton  culture. 
The  average  yield  rarely  reaches  190  pounds  per  acre,  and  could  easily 
be  doubled.  For  every  bale  of  cotton  there  is  nearly  a  half  ton  of  seed, 
and  nearly  2,000,000  tons  of  seed  are  now  wasted,  for  its  partial  use  ua 
a  fertilizer  is  little  better  than  waste,  in  view  of  the  fact  that  20,000,000 
of  sheep  might  be  annually  fed  with  the  unutilized  seed,  and  the  inex- 
pensive green-feMing  that  would  be  required  to  supplement  it  The 
cotton  States  can  supply  Europe  with  mutton  and  cotton  from  the  same 
fields,  and  diminish  rather  thw  increase  the  area  now  required  for  the 
fiber  alone. 

The  increasing  use  of  labor-saving  implements  is  cheapening  the  cost 
of  production ;  the  judicious  use  of  fertilizers,  especially  in  composts 
with  the  waste  material  of  the  farm,  tends  to  the  same  end  by  swelling 
the  rate  of  yidd.  Both  of  these  ameliorations  act  as  an  inducement  to 
enlarge  the  proportion  of  white  labor,  which  now  produces  nearly  half 
the  cotton  crop,  and  in  the  country  west  of  the  Mississippi  decidi^y 
more  than  is  grown  by  black  labor.  This  fact  illustrates  the  opening  of 
a  mine  of  productive  power  and  ultimate  industrial  wealth. 

Another  source  of  Southern  wealth  to  be  garnered  in  the  future  (and 
in  the  near  future  if  present  advantages  are  improved)  exists  in  cotton 
manufacture.  Already  is  begun  the  profitable  manufacture  of  yams  on 
the  plantation  or  in  little  neighborhoods  of  "  ten-bale  men,"  by  the 
Clement  attachment  or  similar  process,  by  which  cards  are  attached  to 
a  gin,  and  baling,  hauling,  commissions,  long  freightage,  and  opening 
and  picking  the  fiber  at  the  factory  are  aU  dispensed  with.  Already 
factories  that  are  producing  cottons  both  coarse  and  fine  are  paying 
•dividends  that  would  delight  the  Northern  or  European  manufacturer. 
Soon  the  yield  will  reach  6,000,000  bales.  Let  the  cotton  States  con- 
sume 2,000,000,  the  Northern  States  an  equal  amount,  and  the  European 
competition  for  the  remainder  will  insure  prices  that  will  be  steadily 
remunerative,  while  the  proceeds  will  become  accumulated  capital  in- 
stead of  funds  compulsonly  employed  in  lifting  annually  recurring 
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mortgages.  Labor,  now  unemployed  and  sadly  needing  its  wages  for  the 
social  and  material  advancement  of  a  large  class,  will  find  steady  and 
remunerative  engagement,  new  industries  will  be  introduced,  education 
advanced,  social  order  improved,  home  comforts  increased,  and  peace 
and  plenty  will  smile  as  never  beiore  upon  a  sunny  land. 

The  mode  of  cultivation  and  preparation  of  so  well  known  a  fiber  in 
our  own  country  can  hardly  claim  a  place  in  a  brief  and  condensed  re- 
port upon  fibers  in  general,  though  its  microscopic  features  may  be  of 
interest.  Examined  longitudinally,  cotton  fibers  appear  in  the  form  of 
ribbons,  cither  flat  or  twisted  spirally,  corkscrew  fashion,  and  are  easily 
detected  when  mixed  with  other  fibers.  Upon  the  margins  of  these 
ribbons  swellings  are  observed,  somewhat  as  though  the  edges  were 
rolled  over,  and  these  margins — ^narrow  in  comparison  to  the  width  of 
the  ribbon — ^indicate  that  t£e  walls  of  the  fiber  the  thickness  of  which 
they  represent  are  slight  Creases  are  sometimes  observable  in  the 
waUs  either  parallel  to  the  axis  of  the  fiber,  in  an  oblique  direction,  or 
undulated,  which  may  be  taken  for  slits  or  breaks,  bu*  close  examina- 
tion reveals  that  their  edges  are  not  sharp  and  dear  like  the  fissures  of 
flax  fiber.  The  ends  are  generally  large  and  round.  Viewed  trans- 
versely, the  fiber  is  very  characteristic.  The  filaments  are  always  isola- 
ted, never  grouped  or  joined  together,  and  in  form  are  round,  oval,  or 
elongated,  often  folding  upon  tSemseves  at  the  ends,  giving  a  kidney 
shaped  appearance,  while  others  are  convoluted  into  forms  resembling 
the  letter  S.  The  interior  cavity,  seen  in  the  form  of  a  line,  takes  the 
same  shape  as  that  of  the  fiber,  when  viewed  in  cross  section. 

The  museum  collection  is  quite  large.  The  series  commenced  in 
1864-'65  with  specimens  gathered  from  various  localities  at  home  and 
abroad,  and  in  a  few  years  embraced  the  principal  varieties  grown  at  the 
time.  The  samples  were  quite  small,  however,  with  some  exceptions, 
and  in  1875,  when  it  was  determined  that  the  museum  should  be  repre- 
sented at  the  Exhibition,  a  larger  and  more  complete  collection  was 
ma<lo  by  direct  appeal  to  cotton  growers  throughout  the  country.  This 
collection  was  returned  to  the  department  at  the  close  of  the  Exhibition 
in  Philadelphia,  and  now  forms  the  principal  exhibit  in  the  cotton  col- 
lection of  the  department.  It  includes  favorite  varieties,  among  which 
may  be  mentioned  Egyptian,  Dickson,  Improved  Peeler,  Tumel  maki, 
Goosey,  Hurlong  moina,  Hunt  seed.  Old  Petit  Gulf,  Texas  Prolific, 
Texas  Wool,  McShawu  (the  last  named  from  a  $1,500  prize  bale,  Saint 
Louis  fair,  and  grown  at  Eienzi,  Miss.),  Improved  Kemessis,  Zippora, 
&C.  The  seed  of  the  diflferent  varieties  also  accompanies  them.  These 
samples  are  followed  by  a  complete  series  illustrating  the  (American^ 
manufacture  of  cotton  goods  in  10  stages  or  processes,  with  samples  of 
the  various  fabrics  for  which  cotton  is  employed. 

Among  the  foreign  samples,  a  series  of  over  forty  specimens  exhibits 
the  sources  of  the  cotton  supply  of  Great  Britain  during  the  late  war, 
with  species  attached.  Other  finer  specimens  of  foreign  cottons  have 
been  received  from  time  to  time  from  Asia  and  the  South  Sea  Islands, 
including  tree  cotton  lint,  nankeen,  and  other  curious  forms.  The  larg- 
est series  of  foreign  cottons  was  added  in  1876,  at  the  close  of  the  Ex- 
hibition, and  embraces  fiber  from  the  various  cotton-growing  sections  of 
the  world.  The  most  extensive  donation  was  a  i)air  of  large  cases  filled 
with  specimens  of  cotton  and  cotton  manufacture  from  the  imperial 
mills  iu  Japan,  of  which  there  are  two  (located  near  the  cities  of  Tokio 
uud  Osaka),  which  are  provided  with  foreign  machinery.  These  samples 
include  raw  and  spun  cotton  in  all  processes  of  manufacture,  with  yams 
of  various  colors  to  show  the  mode  of  dyeing.    Egypt  presented  a  ool- 
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lection  of  over  400  samples.  From  some  of  the  Australian  colonies  rep- 
resentative collections  were  received,  as  also  from  the  Fiji  Islands  and 
islands  of  the  South  Pacific.  Russia  is  represented  by  samples  from 
Turkestan.  Spain  presented  a  few  samples,  and  the  Portuguese  collec- 
tion is  quite  full.  The  South  American  cottons  are  from  Brazil,  Peru, 
Chili,  Argentine  Republic,  and  Venezuela,  and  include  a  number  of  sam- 
ples of  nankeen  or  red  cotton.  From  Mexico,  "where  cotton  is  one  of 
the  most  natural  and  successful  growths,''  samples  were  received  as  pro- 
duced in  nine  states.  The  Mexican  cotton  iSt  consumed  at  home.  These 
extensive  collections  with  the  fine  series  of  home  production  forms  one 
of  the  most  complete  and  valuable  collections  that  could  be  well  gotten 
together. 

3.— Stbeculiaob-e. 

This  is  a  largo  family  of  tropical  South  African  or  Australian  shrubs, 
trees,  or  herbs,  many  of  them  furnishing  fiber  having  somewhat  the  ap- 
pearance of  malvaceous  fiber.  The  specimens  included  in  our  list  are 
all  from  trees,  natives  of  Australia. 

StercuUa  acerifolia. — The  Flame  Tree. — Nearly  all  the  species  of  this 
genus  are  trees,  many  of  them  of  large  size^  and  most  abundant  in  Asia 
and  the  Asiatic  islands.  They  are  also  found  sparingly  in  America, 
Africa,  and  Australia,  and  for  the  most  part  inhabit  tropical  countries. 
The  inner  bark  of  the  sterculias  is  composed  of  tough  fiber  which  is  not 
affected  by  wet 

S.  acerifolia  is  a  native  of  New  South  Wales,  and  is  a  lofty  tree.  Dr. 
Guilfoyle  states  that  the  bark  is  fully  two  inches  thick  when  the  tree  is 
full  grown,  and  furnishes  bast  of  a  most  beautiful  lace-like  texture. 
The  fiber  is  very  simply  prepared  by  steeping,  and  is  suitable  for  cord- 
age and  nets,  ropes,  mats,  baskets,  &c.,  and  is  useful  as  a  paper  mate- 
rial. The  tow  is  of  a  very  elastic  nature,  and  is  suitable  for  upholstering 
purposes,  such  as  stuffing  mattresses  or  pillows.  The  specimens  were 
received  from  Victoria  (Exhibition,  187G),  and  were  prepared  by  Dr. 
Guilfoyle. 

StercuUa  diversifoUa, — The  Victorian  Bottle  Tree. — This  species  is  a 
native  of  Victoria,  and  is  a  stout,  glabrous  tree,  having  a  peculiar  bot- 
tle-shaped trunk.  The  bast  is  similar  to  that  of  IS,  acerifolia j  but  coarser 
in  texture.  The  fiber  is  suitable  for  coarse  ropes  and  cordage.  It  would 
also  make  fine  matting,  and  could  be  used  as  a  i)aper  material.  From 
Dr.  Guilfoyle,  Victorian  collection. 

StercuUa  rujpestris* — The  Queensland  Bottle  Tree. — A  native  of 
Queensland,  where  the  tree  attains  a  considerable  height,  and  has  an 
enormous  bottle-shaped  trunk,  from  which  it  derives  its  name.  Its  bark 
is  thick  and  strong,  and  can  be  used  for  the  same  purposes  as  the  other 
species.    Dr.  Guilioyle,  Victorian  collection. 

StercuUa  lurida, — *'  Sycamore "  of  the  Colonists. — Tliis  species  is  a 
native  of  Isew  South  Wale^;.  The  tree  is  of  largo  size,  rescm])ling 
acerifolia  in  appearance.  "Its  bark  is  a  valuable  fiber-yielding  mate- 
rial." In  Xew  South  Wales  it  is  made  up  into  a  variety  of  fancy  arti- 
cles by  the  colonists.  The  fiber  is  the  inner  bark  of  the  tree,  and  when 
freshly  stripped  has  a  lace-like  character  which  adapts  it  for  fancy  work. 
Dr.  Guilfoyle,  Victorian  collection. 

St^culia  fcotida. — This  species,  a  native  of  !N"ew  South  Wales,  is  also 

indigenous  in  the  East  Indies  and  the  Malayan  Peninsula.    The  fiber  is 

.fiimilar  to  the  preceding,  and  is  manufactured  into  mats,  bags,  cordage, 

and  paper.     S.  qxnuJrifida  is  auothor  New  South  V/ales  specif^s,  alsoroj)- 

resented  in  Dr.  (juiir(>vU''.s  collection.    StercuUa  vlUosa  is  u  native  of 
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India,  and  is  called  Oadal.  Eopes  are  madB  from  it,  used  in  d^liaail 
hunting.  In  Goa  and  Canara  capital  bags  are  made  by  soaking  togs  of 
the  tmnk  or  larpfe  branches  for  a  few  days  in  "water,  and  ihen  stripping 
off'  the  bark  entire  and  8e%ving  up  the  bottom. 

Royle  states  that  this  tree  is  very  common  in  India^  and  the  rope  is 
made  most  readily.  The  bark,  or  rather  all  the  layers,  can  be  stripped 
from  tlie  bottom  to  the  top  of  the  tree  with  the  greatest  facility,  and 
line,  pliable  rope  is  made  from  the  inner  layers,  while  the  outer  ones 
yield  a  coarser  rope,  which  is  strong  and  durable  and  little  injured  l^ 
water. 

Compared  with  jute,  according  to  Dr.  Roxburgh's  experiments,  ster- 
culia  fiber  {S.  villosa)  stood  a  strain  of  53  pounds,  against  68  pounds  far 
jute,  Corchorxis  olitorius — C.  capaularis  sustaining  one  pound  less.  S* 
Guttata  is  used  on  the  Malabar  coast  for  the  roanufactui^  of  clothing. 

Plagianthus  6e/w?in«*.— The  Ribbon  Tiee.— The  species  of  this  small 
genus  are  confined  to  South  Australia,  Tasmania^  and  New  Zealand. 
The  species  named  is  a  graceftd  tree,  attaining  a  height  of  70  to  80  feet 
Dr.  Guilfoyle  states  that  the  tree  is  frequently  caDed  the  "  Ilace  Baric 
Tree."  Its  bark  is  of  a  beautiful  lacehke  texture,  tearing  into  slureds 
with  the  greatest  ease,  but  flexible  and  strong.  The  tree  is  called  Aica- 
roa  by  the  New  Zealanders,  who  extract  a  fibrous  material  ft^m  the  young 
branches,  known  as  New  Zealand  cotton,  which  is  not  only  fine  btrt  ex- 
ceedingly strong,  though  resembling  flax  or  hemp  rather  than  eotloiL 
The  fiber  of  the  Ribbon  Tree  is  utilized  in  the  manufacture  of  fishing  lines 
and  nets,  and  to  some  extent  cordage  and  paper.  The  fiber  of  Una  and 
the  following  speciee  was  received  fit)m  the  Victorian  ecdlection  (Ex- 
hibition, 1876)  and  was  prepared  by  Dr.  Guilfoyle. 

Plagiantkus  pukhelltts. — This  species  is  indigenous  to  Victoria,  wboe 
it  is  found  growing  extensively  on  margins  of  creeks  and  rivers,  in  tiie 
form  of  a  tall  shrubby  tree.  It  yields  a  fine  strong  fiber  sometimeB 
called  Victorian  hemp,  which  is  considered  suitable  for  wMp-cord,  flA- 
ing-lines,  nets,  fine  matting,  and  paper. 

Ochroma  lagopus, — Cork  Wood  Tree. — A  sample  of  fiber  from  this 
plant  was  received  from  the  West  Indies  through  the  Smithsonian  Li- 
stitution  (1869).  The  tree  producing  it  is  the  weU  known  Cork  Wood  of 
Jamaica.  It  grows  to  the  height  of  40  feet,  and  is  found  exceeding]^ 
common  in  the  West  Indies  and  Central  America,  particularly  on  t^ 
coast.  It  is  called  Balsa,  On  account  of  its  light  and  spongy  wood,  it 
is  used  quite  extensively  for  rafts  and  for  floats  of  fishing-nets- 

The  fiber  is  an  ocher-red  in  color,  is  very  coarse,  and  of  htfle  strengtli, 
though  it  might,  if  easily  obtained,  be  useful  for  mattings  and  cordage 
requiring  little  strain.  Its  fruit  or  pod  produces  a  silk  cotton  mmi& 
to  Bombax,  which  is  used  for  upholstering  purposes.  In  Venezuela  this 
substance  is  sometimes  used  for  stulBBng,  but  is  regarded  as  of  little 
value,  the  fiber  being  short  and  so  smooth  and  round  (like  Asclepi4U 
down)  that  it  will  not  felt. 

Kleinhofia  hospitu. — This  specimen  is  similar  in  appearance  to  Ochroma^ 
and  of  so  slight  tenacity  that  it  can  only  be  mentioned  as  fibrous  mate- 
rial. The  species  is  a  low  branching  tree,  a  native  of  the  Malay  Archi- 
pelago, extending  eastward  to  the  Solomon  Isles.  Its  bruised  leaves 
are  said  to  exhale  a  perfume  similar  to  that  of  the  violet.  The  genus 
consists  of  but  the  one  species.  (Specimen  received  Smithsonian  Institu- 
tion 1869.) 

Bombax  (species).—"  Silk  Cottons."— There  is  quite  a  large  series  of 
silk  cottons  upon  exhibition  in  the  museum,  principally  from  South 
America,  the  oldest  samples  having  been  collected  by  Lieutenants  Hem- 
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don  and  Gibbon  when  exploring  the  Valley  of  the  Amazon,  and  the 
more  recent  obtained  from  varions  conntries  in  South  America  repre- 
sented at  the  Philadelphia  Exhibition.  The  "  fiber"  is  soft  and  flocca- 
lent,  like  thistle-down,  and  is  formed  in  a  pod  somewhat  similar  to  tibat 
of  Aaclq^as.  The  filaments  are  short,  straight,  and  smooth,  and  have  no 
felting  properties  whatever ;  nevertheless,  the  fiber  has  been  spun  and 
woven  in  India,  experimentally,  a  very  gooil  coverlet  having  been  made 
out  of  it.  It  has  also  been  made  into  cloth,  but  nothing  could  be  done 
with  it  upon  cotton-spinning  machinery,  from  the  shortness  of  its  staple 
and  its  great  elasticity.  In  Brazil  and  the  Argentine  Eepublic  it  is 
used  for  upholstering  purposes.  Royle  suggests  that  it  might  be  con- 
verted into  half-stuff  for  paper  making,  or  perhaps  used  in  the  manufa<^ 
ture  of  gun-cotton. 

The  species  of  Bomhax,  of  which  there  are  about  a  dozen,  are  soft 
wooded  trees  confined  to  the  tropical  portions  of  the  American  conti- 
nent. The  fruit  is  a  large  woody  cai)8ule,  containing  numerious  seeds 
arranged  in  five  cells,  each  seed  being  surrounded  by  a  quantity  of  soft 
ailk-lfie  hairs.  When  ripe  the  pod  bursts  into  five  sections,  and  the 
seeds  are  carried  away  by  the  winds. 

Bomhax  munguba  is  found  on  the  Amazon,  and  is  a  tree  of  80  to  100 
feet  in  height,  while  B.pubescensj  called  UmUrussUy  found  in  the  province 
of  Minas  Peraes,  attains  a  height  of  25  to  30  feet  It  is  worthy  of  note 
that  the  last-named  species  has  a  tough,  fibrous  bark,  which  yields  quite 
a  strong  fiber  resembling  jute  in  color,  which  is  very  useful  for  making 
ropes  and  cordage.  In  a  small  "Catalogue  of  the  Products  of  Brazilian 
Forests,''  by  Jo^  de  Saldanha  da  Jama  (Exhibition,  1876),  it  is  stated 
that  the  bark  of  the  trunk  of  B.  mungvba  furnishes  fibrous  material  for 
coarse  rope,  as  weU  as  vegetable  sDk  from  its  pods.  Chlorisa  spedosa 
and  Eriodendron  samahutna  are  also  mentioned  as  producing  vegetable 
silk.  The  last  named  is  '*  the  largest  tree  of  the  Amazon,  and  the  fruit 
contains  a  silk  much  sought  for  mattresses." 

Commersonia  Fraseri. — "  Tye  plant"  of  Australia.— The  plant  produc- 
ing this  bark  fiber  is  a  native  of  Victoria.  It  is  a  tall  shrub  or  small 
tr^  and  abounds  on  the  banks  of  rivers  and  creeks.  The  bark  is  used 
extensively  by  the  settlers  as  a  tying  material.  It  yields  a  fine  fiber  suit- 
aWe  for  matting  and  cordage,  and  a  good  quality  of  paper  could  doubtless 
be  made  from  it.  The  specimen  was  obtained  from  the  Victorian  collec- 
tion (Exhibition,  1876),  and  was  prepared  by  Dr.  Guilfoyle.  The  fiber  is 
quite  dark,  due  probably  to  insufflcent  bleaching,  but  is  strong  and  not 
very  brittle ;  and,  although  the  filaments  are  stiff',  they  exhibit  under  the 
magnifying  gl^ss  a  very  fibrous  nature,  some  of  them  being  fine  and 
lustrous :  is  inferior  to  Hibiscus  fiber.  The  sample  measures  between 
2  and  3  feet  in  length. 

Oommersonia  echinata. — A  sample  of  this  fiber  was  secured  fix>m  the 
New  South  Wales  Exhibit  (Exhibition,  1876),  labeled  *'  Brown  Kurra- 
iong."  by  which  name  it  is  said  to  be  known  to  the  colonists.  The  name 
has  been  applied  by  other  authorities  to  0.  platiphylla.  "  The  fiber  of  0. 
edhinata  is  of  a  very  tenacious  nature,  and  is  preferred  to  all  others  by  the 
aborigines  for  making  nets."  The  fiber  is  quite  dark,  and  does  not  ap- 
pear to  be  quite  as  strong  as  the  first-named  species  in  our  list. 

Dombeya  Natalensis. — ^The  plant  is  a  native  of  Natal,  and  the  speci- 
mens are  from  Victoria,  collection  of  Dr.  Guilfoyle  (Exhibition,  1876).  It 
forms  a  most  beautiful  flowering  shrub  or  small  tree,  of  quick  growth  in 
•Victoria.  Its  fiber  is  suitable  for  cordage  or  for  paper  stock.  The  plant 
belongs  to  a  genufof  African  shrubs,  abounding  in  Madagascar  and 
Mauritius,  and  extending  as  far  north  as  Abyssinia.    The  bark  of  D. 
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^lata/nifolia  is  used  in  Madagascar  for  the  mannfecture  of  ropes,  twine, 
&c.  The  plants  of  this  genus  are  cultivated  in  hot-houses  for  their 
beautiful  flowers.  Like  all  the  species  belonging  to  this  family,  the 
fiber  is  brownish  in  color,  though  lighter  than  "Kurrajong,"  and,  judging 
from  the  museum  samples,  is  a  little  stronger.  It  is  at  best,  liowever, 
a  very  coarse  fiber  and  is  not  to  be  compared  with  mallow  fiber  of  the 
commonest  description,  neither  is  it  as  fibrous  in  texture  as  Commersonia. 
Possibly  a  better  prepared  specimen  might  show  better  qualities. 

4.— TlLIACE^. 

In  this  family  are  included  the  well-known  Linden  trees,  so  much  cul- 
tivated for  adornment  in  public  parks  and  gardens,  Tilia  Americana 
being  the  American  representative,  while  T.  Europcda  abounds  in  Eu- 
rope, and  furnishes  the  bast  for  Bussian  mats.  The  most  important 
fiber  plant  in  the  family,  however,  is  the  jute  of  India.  The  genera 
Triumfettaj  Sparmannia^  and  Mxmtingia  are  also  represented. 

Tilia  JEuropwa. — Lime,  Linden. — ^The  bast  of  this  tree  is  much  employed 
in  Eussia  in  the  manufacture  of  an  exceedingly  coarse  kind  of  rope  for 
making  the  matted  shoes  worn  by  the  peasant^,  and  also  for  the  manu- 
facture of  the  mats  which  are  used  to  a  considerable  extent  by  furniture 
dealers  for  packing.  They  are  also  used  by  gardeners  as  a  covering  or 
protection  to  glass  irames.  For  the  larger  and  better  kinds  of  mats,  trees 
eight  to  sixteen  years  old  are  used,  wluch  are  cut  when  full  of  sap,  and 
the  bark  immediately  separated  from  trunk  and  branches.  It  is  then 
stretched  upon  the  ground  to  dry,  two  or  more  strips  being  placed 
together.  When  required  for  use,  simple  soaking  in  water  separates  the 
cortical  layers,  the  best  of  which  are  in  the  interior,  and  the  coarsest  being 
on  the  outside.  As  many  as  14,000,000  pieces  of  matting  have  been  pro- 
duced in  Russia  alone  in  a  single  year,  as  these  mats  are  a  considerable 
article  of  export  Their  manufacture  is  largely  confined  to  Eussia; 
Sweden,  however,  furnished  a  portion  of  mats  exported.  The  Swedish 
fishermen  use  the  inner  fiber  or  bast  for  the  manufacture  of  fishing-nets. 

A  Japanese  species,  T.  eordatOj  is  much  esteemed  in  Japan  for  its  fiber 
or  bast,  which  is  used  for  strings  and  ropes,  and  sometimes  for  making 
a  very  coarse  cloth.  An  important  branch  of  industry  is  the  manufEM^- 
ture  of  mosquito  net«,  the  bark  of  this  specis  being  used  for  the  purpose. 
The  wood  of  the  Linden  tree  is  white  and  soft  grained,  and  is  used  for 
carving,  turning,  and  to  some  extent  for  the  manufacture  of  furniture, 
both  in  this  country  and  in  Europe.  In  our  own  country  it  is  known 
as  basswood.  In  this  connection  it  may  be  mentioned  that  many  of  the 
SterculiacesB  would  furnish  a  bast  that  would  form  an  excellent  substi- 
tute for  the  "  Eussian'^  in  the  manufacture  of  mats. 

Corchorus  capsularis,  Corchorus  olitorius. — Jute,  Jew's  Mallow. — ^This 
valuable  fiber,  which  of  late  years  is  attracting  so  ihuch  attention  in  our 
own  country,  has  been  cultivated  in  India  from  a  remote  period,  though 
the  knowledfje  of  it  as  an  article  of  commerce  dates  back  not  a  hundmi 
years  ago.  J  ute  is  the  product  of  two  very  distinct  plants,  both  of  which 
are  common  in  almost  every  part  of  India.  The  genus  Corchorus  in- 
cludes six  species  of  fiber-producing  plants,  as  capsuUiriSj  oliioriuSjfvscuSj 
fasciculariff^  trilocularisj  and  deceinanguUiris.  The  principal  point  of  dif- 
ference between  the  two  cultivated  jute  plants  is  in  the  seed-pod,  that 
oicapsuluris  being  <*  short,  globular,  rough,  and  wrinkletl,"  while  that  of 
olitorius  "  is  elongated  (about  tw^o  inches),  almost  cylindrical,  and  of  the 
thickness  oi"  a  quill."  The  first-named  species  is  glherally  cultivated  in 
^  thecenli  al  and  eastern  districts,  where  the  other  species  are  rare.  Among 
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the  mawy  varieties  of  jute  the  most  common  are  known  by  the  names 
Vttariya^  Deswal^  Desi,  Deoraj*  Narainganji^  Balcrabadi,  Bhaiial,  &c.f 
valued  in  the  order  in  which  they  are  named. 

Jute  doubtless  takes  its  name  from  the  Sanscrit,  as  the  words  jhonty 
jhot^  mxdjhat  are  all  derived  from  the  Sanscrit  j/mt,  meaning  "to  be  en- 
tangled.'' One  form  of  the  root  isjaty  and  Irom  it  are  produced  jafa  and 
jutaj  both  meaning  "  matted  hair."  The  n^mejute  was  first  used  by  Dr. 
Koxburgh.  The  Bengal  name  of  the  plant  is  Pat  or  Faat,  the  fiber  jitte, 
the  cloth  Tat  Chotee^  and  Megila.  The  Malays  call  the  plant  Eami  Tsjiruij 
and  the  Chinese  name  is  Oi-moa^  &c. 

As  to  the  geographical  distribution  of  jute,  C  capsularis  is  cultivated 
in  India  by  the  Malays  and  by  the  Chinese  to  a  limited  extent,  and  has 
been  introduced  into  the  United  States.!  0.  olitoriiiSj  also  cultivated 
in  India,  has  been  naturalized  in  all  parts  of  the  tropics  J  as  far  north  as 
the  shores  of  the  Mediterranean.  It  is  also  grown  in  Egypt  and  Syria 
as  a  pot-herb  5  hence  the  name,  Jew's  Mallow. 

0.  siliquoms  is  a  species  indigenous  in  the  West  Indies  and  other  por- 
tions of  tropical  America.  The  negroes  are  said  to  use  the  twigs  for 
making  besoms,  but  it  is  not  regarded  as  a  fiber  plant.  The  genus  Cor- 
chorus  includes,  in  all,  some  forty  or  fifty  species  of  plants.  When  ex- 
amined longitudinally  with  the  microscope — 

The  fiber  has  the  appearance  of  compact  and  closely-united  bundles.  They  are  ex- 
ceedingly difficult  to  separate,  even  after  a  strong  alkaline  bath.  They  can.  however, 
be  separated  into  cells  which  are  short,  stifT,  and  pointed.  The  body  of  the  fiber 
seems  to  bo  bordered  with  two  brilliant  bands,  which  represent  the  thickness  of  the 
ceU  walls,  which  is  ordinarily  slight  in  comparison  with  the  interior  cavity.  This 
character,  though  general,  is  not  absolute.  The  surface  of  the  liber  has  a  smooth  ap- 
pearance, though  the  profile  is  sometimes  notched  or  marked  with  deep  sinuosities, 
especially  noticeable  toward  the  ends,  which  grow  slender  in  a  more  abrupt  manner 
than  the  long  fiber  of  flax  and  hemp.  The  central  cavity  is  nearly  always  apparent, 
even  to  the  extremity  of  the  fibril. 

Viewed  transversely  with  a  power  of  300  diameters,  the  sections  of  the 
fibers  are  polygonal,  with  straight  sides  and  sharp  angles.  In  the  cen- 
ter of  each  polygon  there  is  a  round  or  oval  opening  with  smooth  edges. 
The  fibers  are  always  shown  to  be  gathered  in  comi)act  masses,  or  often 
joined  closely  together.  Some  of  the  polygons  are  almost  triangular  in 
shape. 

Experiments  as  to  tenacity  are  recorded  as  follows:  Common  flax 
broke  with  a  strain  of  39  pounds;  jute  ((7.  capsularis)^  67  pounds  and 
(C  olitorius)  68  pounds;  English  hemp,  105  pounds;  Agave  fiber,  110 
l)ounds ;  and  India  bow-string  hemp,  120  pounds.  These  experiments 
place  jute  between  flax  and  best  English  hemp  for  strength. 

The  collection  of  jute  in  the  museum  is  an  interesting  one.  A  few 
specimens  of  American-grown  jute  fiber  are  exhibited,  as  showing  the 
result  of  experiment  in  this  country.  The  principal  series,  however,  was 
presented  to  the  department  by  the  Methuen  Jute  Manufacturing  Com- 
pany (of  Massadhusetts)  and  illustrates  the  manufacture  of  the  fiber  in 

•  It  has  been  stated  that  "  in  the  Deora  districts  of  Furredpore  and  Backergunge  the 
plant  which  thrives  so  well  in  the  marshes  is  the  Deora  jute,  which  in  reality  is  only 
the  Maeata  (Hibiscus  cannahinus)," — Report  on  Cultivation  of  Jute  in  Bengal, 

tThe  seed  of  jute  has  been  repeatedly  imported  and  distributed  by  the  Depart- 
ment of  Agriculture,  and  grown  experimentally,  with  a  fair  degree  of  snccess,  through- 
out the  cotton  States,  but  has  failed  to  become  a  commercial  product  from  the  lack  of 
perfected  machinery  lor  the  economically  succeesfid  preparation  of  the  liber.  For  de- 
tails of  juto  culture  in  the  Unitod  States,  with  the  results  of  experiments,  see  annual 
and  monthly  reports  from  1870  to  1875,  inclusive,  published  by  the  department. 

I  S|)ecimens  of  jute  of  both  species  accompanied  the  Queensland  collt^ction  of  fibers, 
pn^umably  grown  in  that  country,  but,  as  it  is  not  so  stated  in  as  many  words,  I  will 
not  say  that  jute  has  been  introduced  into  Australia. 
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tho  United  States,  from  foreign  material,  into  a  variety  of  coarse  and 
fine  fabrics.  Gunny  and  balin  j,'  stuff,  sacking,  burlaps,  crash,  carpeting, 
&c.,  are  exliibited,  together  with  a  series  of  prepared  fiber  in  various 
stages.  The  most  beautiful  manufactures  from  this  textile,  liowevw-, 
are  a  series  of  jute  tapestry  samples,  used  for  ornamental  purposes  in 
upholstering.  Some  of  these  are  of  remarkable  fineness,  and  are  dyed 
in  delicate  colors.  An  example  of  tlie  finer  specimens,  however,  witii 
the  microscope,  revealed  the  fact  that  cotton  entered  largely  into  their 
composition,  particularly  where  very  delicate  patterns  had  been  intro- 
duced. A  finer  quality  of  burlap— as  regards  finish— is  now  extensively  . 
manufactured,  which,  after  filling  with  embroidery,  is  used  for  mate. 
This  kind  of  '^  fancy  work''  is  especially  popular  with  the  ladies  at  the 
present  time.  ,  ^,     .  ^  .      i 

Triwmfetta  semitriloba.—TtiiB  fiber  very  closely  resembles  jute  m  c(Hor, 
strength,  and  general  characteristics.  The  specimen  was  received  from 
the  Smithsonian  Institution  (1869),  without  data  other  than  the  name, 
80  the  locality  cannot  be  given.  n.  4.  ^ 

The  plants  of  the  genus  are  both  numerous  and  widely  distnbuted, 
abounding  in  tropical  countries  in  many  parts  of  the  world.  Fiber  is 
obtained  from  both  T.  semitriloba  and  T.  angulata^  the  first  named  found 
in  both  hemispheres,  while  the  latter  is  indigenous  to  Asia,  where  it 
abounds  in  the  tropics. 

Bpa/rmannia  Africana.'-Dr.  Guilfoyle,  who  prepared  this  sampler 
fiber  says  that,  ''though  a  native  of  Africa,  the  plant  is  of  quick  growtm 
in  Victoria,  and  the  fiber,  which  is  produced  in  large  quantities,  is  of  a 
very  fine  texture.  For  many  purposes  it  is  equal,  if  not  superior,  to  the 
Chinese  grass-cloth  planf 

The  fiber  is  of  a  beautiful  silvery-gray  color  when  it  has  been  properly 
prepared.  Some  of  the  filaments  of  this  sample  are  brilliant  and  his- 
trous,  and  it  possesses  considerable  strength;  in  fact,  seems  almost 
equal  to  China  grass  in  tenacity. 

There  are  four  species  of  Sparmannia^  all  of  which  are  African  trees 
or  shrubs,  with  heart-shaped,  toothed,  or  lobed  leaves,  and  bearing  white 
flowers.  8.  Africana  is  to  bo  mot  with  in  green-houses,  "having  been 
introduced  by  Captain  Cook  on  his  second  voyage.''  . 

Muntingia  caluhura. — ^This  tree  abounds  in  the  West  Indies  and  Souti) 
America,  where  its  wood  is  valuable  for  many  purposes,  and  especially 
for  making  staves.  In  Venezuela  it  is  known  as  MajagvillOy  and  its 
fibrous  bark  is  sometimes  used  for  coarse  ropes  and  cordage.  Its  bast 
is  very  soft  and  pliable,  twists  easily,  and  if  used  in  this  manner,  with- 
out attempting  to  separate  or  clean  the  fibers,  is  possessed  of  ordinary 
strength.  The  fibrils  are  exceedingly  fine  and  silky,  so  much  so  that 
the  bast,  when  broken,  exhibits  at  the  point  of  rupture  the  flossy  ap- 
pearance fdways  seen  at  the  raw  ends  of  skein  or  embroidery  silk. 
Separating  the  fiber  would  undoubtedly  diminish  its  strength.  The 
Bi>ecimen  was  received  from  Venezuela  (Exhibition,  1876). 

6.— LlNACEJE, 

Linum  iiMtntis8imum.^¥\ax, — Flax  has  been  employed  as  a  textile 
from  the  earliest  periods  recorded  in  history.  Fine  linen  is  continually 
mentioned  in  the  pages  of  Holy  Writ,  and  Solomon  imported  fiax  from 
Egypt,  which  was  woven  into  cloth  by  his  subjects. 

The  first  record  of  flax  culture  in  this  country  shows  that,  in  1629,  in 
the  town  of  Salem,  Mass., "  an  acre  of  ground  was  set  apart  to  one 
Samuel  Cornhill"  for  its  cultivation.  It  was  ordered  to  be  introduced 
into  the  Colony  of  Massachusetts  in  1629,  and  in  1640  the  general  court 
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of  Connecticut  ordered  flax  to  be  sown  by  each  family  in  order  to  pre- 
Berre  the  seed. 

In  modem  times  flax  is  widely  cultivated  throughout  the  northern 
hemisphere,  extending  from  the  tropics  in  India  and  Egypt  to  the 
northern  part  of  Europe,  and  in  our  own  country.  It  is  a  little  remark- 
able, but  flax  has  never  been  cultivated  in  Japan  to  any  extent,  and 
only  grown  for  its  seeds  or  for  medicinal  purposes,  ramie,  hemp,  jute, 
and  other  fibers  taking  its  place  as  a  textile.  The  greatest  quantity  of 
flax  is  probably  grown  in  Eussia.  In  our  own  country  flax  has  been 
produced  largely,  but  in  late  years  its  cultivation,  excepting  as  grown 
for  seed,  has  declined,  as  jute  has  come  more  generally  into  favor,  and 
lias  been  utilized  for  bagging  as  well  as  for  other  purposes.  A  few  of 
its  native  names  may  be  mentioned  briefly,  as  follows :  Sanscrit  name^ 
Atasi;  Hindoo,  Alsi;  Indian,  Atees;  Bengalese,  Mosnee;  Persian,  t/7- ' 
tee;  Malayan,  Bidjee  rammee;  Japanese,  Ama^  or  Numegoma;  Persian, 
Kutan  ;  Bussian,  Son^  &c. 

Flax  fibers,  when  separated  by  alkaline  solutions,  and  afterward  by 
grinding  in  a  mortar,  under  a  power  of  300  diameters, "  appear  independ- 
ent of  each  other,  transparent,  and  of  uniform  diameter  for  a  great 
length;  they  look  like  glass  tubes,  apparently  thick,  with  a  capillary 
canal  of  extreme  fineness  in  the  center.  These  fibers  are  sometimes  so 
ftdl  the  canal  is  not  visible.'^  If  the  filaments  are  bruised  between  the 
fingers,  so  as  to  form  creases  at  different  points,  and  then  examined 
with  a  very  high  power,  breaks  or  fissures  will  be  observed  parallel  to 
the  axis  of  the  fibers,  and  indicate  the  fibrous  texture  of  flax  fiber. 
"  The  ends  of  fiax  fibers  are  long,  fine,  and  pointed  like  needles." 

A  section  of  bark  examined  transversely  is  found  to  be  composed  al- 
most entirely  of  fibers  agglomerated  into  groups  or  bundles,  tiie  differ- 
ent groups  only  separated  from  each  other  by  the  prolongation  of  a 
medullary  ray.  The  sections  of  fibers  which  compose  these  groups  aro 
polygonal  with  straight  sides,  and,  generally,  sharp  angles,  though  they 
are  sometimes  blunt  or  rounded.  The  central  cavity  is  often  repre- 
sented by  a  point  and  sometimes  by  a  very  short  line.  In  fibers  of  the 
last  form,  however,  the  openings  are  larger. 

The  fiax  collection  of  the  department  is  a  fair  one.  The  finest  sam- 
ples are  of  Russian,  Irish,  Flemish,  and  Belgian  flax,  belonging  to  the 
old  collection  of  the  department.  Through  the  Exhibition  in  Philadel- 
phia the  museum  received  large  acquisitions  of  this  fiber  from  the  various 
countries  where  flax  is  grown.  The  American  series  is  only  an  average 
one.  The  various  stages  of  manufacture  from  flax-straw  to  fabric  are 
illustrated,  and  good  samples  have  been  presented  from  diffei-ent  por- 
tions of  the  country.  The  most  interesting  branch  of  this  collection, 
however,  is  the  group  of  samples  received  from  the  Hemp  and  Flax 
.  Commission,  which  was  appointed  by  Congress  in  1863.* 

*  Twenty  thousand  dollars  was  appropriated  for  "investigations  to  test  the  practi- 
cability of  cultivating  and  preparing  flax  or  hemp  as  a  substitute  for  cotton.'*  The 
war  had  cut  oflf  supphes  of  cotton  from  the  South,  and  the  want  of  a  aubstitnte  be- 
gan to  be  seriously  felt.  A  commission  was  organized  by  the  Commissioner  of  Agri- 
culture, Hon.  Isaac  Newton,  consisting  of  three  members,  Hon.  J.  K.  Moqrhead,  Dr. 
John  a1  Warder,  and  Charles  Jackson,  esq.  A  report  was  made  early  in  1865,  after 
examination  of  machinery  and  processes  of  manutacture  in  different  soctions  of  the 
country  in  which  progress  of  inventions  and  manufacturing  skill  was  reported,  and 
the  opinion  expressed  that  the  preparation  of  flax-cotton  was  not  sufficiently  devel- 
oped to  Justify  a  prediction  of  ultimate  success.  The  culture  of  flax  and  hemp  was 
considered  in  detail,  and  the  history,  structure,  and  uses  of  these  and  other  fibers  were 
presented.  Feeling  that  all  attainable  practical  results  of  the  investication  had  been 
accomplished,  and  that  the  possible  supersedure  of  cotton  by  flax  or  other  fiber  would 
never  oe  realized,  the  Commissioner  disbanded  the  commission  and  returned  to  th» 
trMonry  |9,600,  the  unexpended  baluio«  of  appropriation. 
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In  this  collection  are  shown  the  results  of  exi)eriinents  in  cottonizing 
flax  (as  well  as  hemp)  with  samples  of  fiber  illustrating  processes^  and 
fabrics  manufactured  from  it.  Among  these  may  be  mentioned  "  fibnela," 
or  flax-cotton  cloth,  which  is  one-half  pure  cotton,  calicoes  and  other 
fabrics. 

6.— Legusiinosjb. 

Crotalariajuncea, — Sunn  hemp. — Indian  names,  Chin-patSbna  Chumese; 
Sanscrit  name,  Sana.  The  fiber  is  knowa  as  Sunn,  Taag,  or  Cankanee 
hemp,  Indian  hemp.  Brown  hemp,  and  Madras  hemp. 

But  one  specimen  of  this  valuable  fiber  appears  in  the  collection  of 
the  department,  received  from  Australia  through  the  Queensland  Com- 
mission (Exhibition,  1S76) ;  it  is  quite  inferior  to  the  India  fiber. 

Sunn  hemp  is  '*  probably  one  of  the  earliest  of  the  distinctly  named 
fibers,  as  wo  find,  in  the  Hindoo  ^Institutes  of  Menu,'  that  the  sacrifici^ 
thread  of  the  CsJiatrUja^  or  Rajpoot,  is  directed  to  be  made  of  Sana^^ 
Xhe  plant  producing  this  fiber  is  a  shrub  growing  from  8  to  12  feet  high, 
with  brandling  stem  marked  with  longitudinal  ftirrows.  When  culU 
vated  it  is  sown  quit©  close,  at  the  beginning  of  the  rainy  season,  in 
order  that  the  plants  may  grow  tall  and  thicldy  together-^the  natives 
say,  the  thicker  the  better,  so  as  to  prevent  the  air  passing  through  it— 
80  to  100  pounds  of  seed  being  used  to  the  acre,  and  some  even  sow  a 
larger  quantity.  A  rather  elevated  rich  soil  is  required,  clay  soils  being 
injurious  to  it.  In  some  portions  of  India  two  kinds  aro  cultivated,  one 
sown  in  May  and  June,  when  the  first  showers  fall,  and  the  other  in 
October,  though  in  quality  they  are  the  same  5  '^that  sown  in  June  is  cut 
in  August  and  September,  and  the  other  about  April.^ 

Two  varieties  are  known  by  the  names  Phool  and  Boggy,  the  first  of 
which  is  most  esteemed.  It  grows  tliree  or  four  feet  high,  producing  a 
Bti'ong,  durable  fiber,  while  the  last  named  is  much  larger,  but  the  fiber 
is  darker  colored.  When  planted  in  June,  it  is  harrowed  in  and  little 
further  care  is  expended  upon  it,  as  it  grows  so  rapidly  that  weeds  are 
choked  out.  The  plant  flowers  in  August  and  is  5  to  8  feet  high,  and 
when  a  fine,  soft  quality  of  fiber  is  desired,  it  is  pulled  at  this  time.  For 
producing  stronger  fiber,  the  i)lant  is  left  until  the  seed  has  thoroughly 
ripened.  In  the  Madras  territories  the  mode  of  cultivation  differs  a 
little  from  the  above,  as  the  seed  is  sown  in  October  or  as  late  as  Ko- 
vember,  at  the  close  of  the  rainy  season.  One  hundred  and  twenty 
pounds  of  seed  are  used,  covered  in  by  means  of  the  common  Hindoo 
harrow.  The  fiber  is  considered  to  be  in  its  greatest  perfection  soon 
after  the  flowers  drop  and  before  the  seed  ripen,  when  it  is  pulled  by 
the  roots,  half  dried  in  the  sun,  tied  in  bundles,  and  finally  placed  in 
the  water  to  steep.  In  portions  of  the  Madras  district  it  is  cultivated 
as  a  second  crop. 

In  the  Lucknow  district  it  is  cut  near  the  root  when  the  plant  begins 
to  flower,  "tied  in  large  bundles,  and  immerse<l  in  water,  the  natives  put- 
ting small  weights  ui)on  it  (generally  mud),  to  prevent  its  being  carried 
away.  After  remaining  in  water  from  four  to  eight  days  it  is  with- 
drawn, taken  by  haiulsiul,  beaten  on  a  piece  of  wood  or  stone,  and  washetl 
till  quite  clean  and  the  cuticle  and  leaves  entirely  removed."  The  woody 
portion  is  .separated  by  farther  beatuig  and  shakinc:  when  perfectly  dry. 
At  Commcrcolly  the  plants  are  pulled,  tied  in  bundles,  and  ai-e  then  left 
standini;  in  water  on  their  roots  to  the  depth  of  several  inches.  This 
allows  the  fiber  to  obtain  the  right  degree  of  firmness,  without  becomin^j 
parched  and  dried  by  the  sun.  Oversteeping  causes  the  bark  to  sepa- 
rate veiy  easily,  but  weakens  the  fiber.    Dr.  Itoxburgh  found  "  no  ad- 
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vantage,  but  the  reverse,  by  drying  the  plant  after  maceration,  and  be- 
fore the  bark  is  removed,"  which  is  the  mode  practiced  in  regard  to  flax 
and  hemp.  Alter  the  fiber  has  been  separated  it  is  thoroughly  washed, 
by  repeatedly  squeezing  and  wringing  the  water  out  of  it,  after  which 
it  is  hung  upon  lines.  When  dry  the  liber  is  separated  a  little,  or  combed 
with  the  fingers,  and  then  bundled  for  market. 

When  the  plant  first  began  to  attract  attention  among  Europeans  it 
was  believed  the  Hindoo  method  of  treatment  could  be  improved  upon 
with  favorable  results,  but  much  opposition  was  raised  by  the  natives, 
who  declined,  strenuously,  going  out  of  the  beaten  track  of  their  fathers. 
It  was  found  to  be  a  much  more  delicate  plant  than  hemp,  and  conse- 
quently could  not  be  prepared  after  the  European  methods,  without  a 
modification  of  the  processes. 

The  fiber  of  Bengal  is  always  whiter  than  that  of  Bombay,  owing  to 
more  careful  preparation.  The  amount  of  dressed  fiber  produced  upon  an 
acre  varies  from  300  to  1,000  pounds,  and  the  cultivation  is  said  to  jield 
a  tolerable  profit,  as  the  plant  requires  so  little  attention.  The  fiber 
loses  about  one-thkd  its  weight  by  the  process  of  hackling  and  comb- 
ing, by  the  removal  of  tow  and  short  fiber,  but  its  value  is  increased, 
and,  consequently,  commands  a  higher  price  «rhen  exported  in  this  form. 
As  high  as  7,000  tons  of  dressed  sunn  hemp  have  been  exported  from 
India  to  various  parts  of  the  world,  valued  at  nearly  $400,000,  the  ex- 
ports varying  as  the  years  are  more  or  less  favorable.  Of  this  quantity, 
about  four-fifths  goes  to  Great  Britain,  half  the  remainder  to  Prantse 
aiid  North  America,  and  the  small  surplus  goes  to  Asiatic  countries. 

Examined  microscopically,  V6tillart  states  that  "the  fibers  appear 
strongly  united  to  each  other  by  a  transparent  substance  which  becomes 
opaque  in  the  creases  formed  by  friction  in  separating  the  fiber."  When 
the  fibers  are  prepared  in  glycerine,  their  surface  appears  to  be  "  stri- 
ated parallel  to  Uie  axis  of  the  fiber,  and  often  split  in  the  same  man- 
ner." They  are  irregular  in  size.  At  points  where  the  fiber  has  been 
bent,  fissures  are  sometimes  observable,  which  indicate  fibrous  texture. 
The  ends  of  the  fibers  are  medium  in  size,  and  rounded  like  the  end  of 
a  spatula  blade."  "  They  bear  a  great  analogy  to  those  of  flax  and 
hemp."  Examined  in  cross-section,  the  fibers  appe.ir  in  compact  groups, 
often  assuming  a  crescent  shape,  being  swollen  or  larger  in  the  center; 
when  separated  from  these  groups  the  sections  of  fiber  generally  appear 
with  their  angles  somewhat  rounded,  exhibiting  numerous  very  fine 
concentric  layers.  They  are  enveloped  in  net-work,  the  central  cav- 
ity sometimes  diminished  to  a  mere  point  in  the  cells,  which  are  very 
full,  though  sometimes  it  takes  a  linear  form,  "  or  large  and  open,  some- 
times empty,  and  sometimes  filled  with  a  granular  substance."  The 
fiber  is  very  rough,  the  epidermis  adhering  in  many  places ;  the  color  is 
a  faded  or  dirty  yellow. 

As  to  tenacity,  experiments  made  with  fiber  grown  and  prepared  under 
the  supervision  of  the  agent  of  the  East  India  Company  gave  a  result 
which,  when  compared  with  the  best  Kussian  hemp,  was  in  the  proportion 
of  four  to  six,  sunn  being  the  weaker.  Koyle  states  that  while  "  some  re- 
cent sunn  broke  with  170  pounds  strain,  when  Eussian  hemp  broke  with 
160  pounds,  the  former  may  not  bear  the  same  degree  of  twisting  as  the 
latter."  In  Dr.  Wight's  experiments  with  sunn,  cotton-rope,  hemp,  and 
coir,  they  were  found  to  stmul  a. strain  of  407, 340,  290,  and  224  pounds, 
respectively.  The  fiber  is  used  principally  for  ropes  and  cables,  thotlgh 
ill  India  it  is  manufactui*ed  into  cordage,  nets,  sack-cloth,  twine,  and 
paper.  The  finely -dressed  and  most  carefiilly-prepared  fiber  is  made 
into  canvas  of  great  durability.    In  the  exhibition  of  1851,  specimens 
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of  great  strength  and  compactness  were  sent  from  Trevancore,  made  ot 
a  fiber  called  wuckoo  nan  It  attracted  considerable  attention,  as  it  was 
totally  different  from  any  other  Indian  fiber,  but  afterwards  proved  to 
be  Crotalaria  juncea^  changed  by  locality  and  climate,  combined  with 
variation  in  the  mode  of  preparation. 

Crotalaria  tmuifolia. — Jubbulpore  hemp. — ^This  plant,  considered  by 
some  authors  to  be  a  variety  of  0.  junoea^  is  said  to  be  superior  to  Rus- 
sian hemp  {Cannahis  sativa),  breaking  approximately  at  a  strain  of  95 
I)ouuds  for  the  first  named  to  80  pounds  for  the  latter.  It  is  4  or  5  feet 
in  length,  and  resembles  best  Petersburg  hemp,  compared  with  which 
Royle  considers  it  equal,  if  not  Bui)erior.  Although  its  cultivation  is 
limited,  it  is  regularly  grown  for  its  fiber,  which  is  used  for  the  same 
purposes  as  sunn. 

Ten  per  cent,  is  lost  in  hackling,  and  the  cost  and  quality  varies  accord- 
ing to  the  locality  or  season  of  the  year  in  which  it  is  grown.  Fcom  areport 
of  the  agri-horticultural  society  of  India,  plants  nine  weeks  from  seed  "  had 
attained  the  height  of  8^  feet  without  oranchingj  an  important  point  in  a 
fiber-producing  plant^  and  commenced  flowering  three  months  from 
sowing.''  0.  tenuifolm  is  a  native  of  Ooramandel,  and  is  a  perennial 
plant.  It  grows  to  a  height  of  9  feet  in  the  botanic  gardens  of  Calcutta. 
It  is  generally  grown  ui)on  side  hills,  and  is  far  stronger  than  when  cul- 
tivatSi  in  the  plains  below,  the  lower  situations  tending  to  produce 
plants  of  great  height,  but  of  weaker  fiber  ]  while  soil  and  climate  have 
much  to  do  with  with  its  superiority,  it  is  also  due  to  careful  manipn]^ 
tion  in  its  preparation. 

Pterocarpus  santalinus. — ^This  is  another  leguminous  plant  from  India, 
producing  a  rather  inferior  fiber.  There  are  fifteen  or  more  species  in 
the  genus,  and  all  are  plants  of  large  size,  scattered  over  tropical  Asia, 
Africa^  and  America.  The  fiber  is  reddish  in  color,  composed  of  quite 
fine  filaments  of  moderate  strength.  From  the  size  and  appearance  ot 
this  specimen,  which  is  quite  old,  I  judge  it  has  only  been  extracted  ex- 
perimentally. A  twisted  cord  of  the  fiber,  about  the  size  of  common 
manila-paper  twine,  would  show  about  the  same  tenacity.  The  plant 
yields  a  deep  red  dye,  known  to  commerce  as  *'  Red  Sanders,"  large 
quantities  of  which  are  exported  from  India  annually.  Gum  kino  is 
obtained  from  two  species  of  Pterocarpus,  one  growing  in  India  and  the 
other  in  Africa.  Some  of  the  barks  are  also  used  for  tanning.  It  would 
doubtless  make  a  good  paper-stock,  if  it  could  be  cheaply  extracted  and 
in  large  quantities. 

Sesbania  aculeata. — ^The  plants  belonging  to  this  genus  of  Legumi- 
nosie  are  tropical  annuals,  found  in  many  parts  of  the  world.  The  species 
named  gives  the  well-known  DAwnc^c  of  India,  which,  is  highly  esteemed 
for  the  manufacture  of  ropes  and  cordage,  and  is  regarded  as  a  coarse 
substitute  for  hemp.  The  plant  is  a  native  of  the  Malabar  coast,  and 
also  grows  in  China.  In  Bengal  it  is  called  Jayunti.  The  plant  grows 
to  a  height  of  6  to  10  feet;  the  fiber  is  long,  but  much  coarser  and  harsher 
than  hemp.  Bengalese  fisherman  make  the  drag-ropes  of  their  nets  of 
this  substance,  on  account  of  its  strength  and  durability.  It  is  gener- 
ally grown  in  wet  soil,  requiring  little  preparation,  as  the  plant  is  hardy 
and  of  rapid  growth.  It  is  sown  at  the  rates  of  30  pounds  of  seed  to 
the  acre,  in  Northwest  India,  during  the  rainy  season,  it  springs  up  in 
rice-lioUls,  mul  otber  wet,  cultivated  lands.  A  peculiaiity  of  the  fiber 
is  its  remarkable  contractability,  a«  from  contraction  alone  ropea  made 
of  it  are  said  to  be  able  to  carry  away  the  mainmast  of  a  ship.  Boyle 
publishes  the  statement  of  an  Indian  gentleman  to  the  effect  that  "it  is 
considered  a  much  hardier  plant  than  jute,  and  certainly  very  superior 
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in  fitrengthand  durability.'^  Tests  of  Dliunchee  rope,  with  that  of  Jub- 
bulpore  hemp  and  pineapple  fiber  were  as  follows:  A  3^  inch  (in  cir- 
cumference) untarred,  4-strand  rope  of  Dunchee  broke  with  a  strain  of 
76  cwt.,  and  3}-  untarred,  4-strand  rope  of  Jubbulpore  broke  with  83  cwt. ; 
and  a  rope  of  pineapple  fiber,  same  dimensions  as  the  last,  and  same 
conditions,  required  a  strain  of  57  cwt.  to  snap  it.  Although  Royle  holds 
this  plant  in  such  high  estimation,  a  recent  authority,  in  the  "  report  on 
the  cultivation  of  jute  in  Bengal,"  it  is  stated  that  "it  is  of  little  value 
as  a  fiber-producing  species."  It  is  common  in  every  part  of  India.  Its 
sticks  are  extensively  used  in  Bengal  as  props  for  vines  and  creepers  in 
gardens,  and  also  for  fuel.  "  The  fiber,  as  usually  prepared,  is  coarse  but 
strong,  and  is  employed  in  the  manufia€ture  of  cordage  of  an  inferior 
quality.  It  is  never  used  to  adulterate  jute."  There  is  no  specimen  of 
this  fiber  in  the  museum,  but  as  there  is  an  allied  species  growing  in  this 
country,  producing  the  tJolorado  River  hemp,  a  description  of  the  India 
fiber  becon^es  interesting.  The  American  representative  is  mentioned 
below.  \ 

Sesbania  macrocarpa. — Samples  of  the  canes  or  stems  of  this  plant 
were  sent  to  the  Department  of  Agriculture  several  years  ago  from  the 
Colorado  River,  and  more  recently  specimens  of  a  very  coarse  fiber  have 
been  received  fix>m  Dr.  E.  W.  Palmer,  known  as  "  Colorado  River  hemp,*^ 
which,  in  all  probability,  is  derived  from  this  plant.  Dr.  Parry  in- 
formed me  that  the  plant  is  very  abundant  on  the  alluvial  banks  of  the 
Colorado,  and  could  be  obtained  in  large  quantities.  It  also  grows  in 
South  Carolina,  Arkansas,  and  Texas. 

The  fiber  is  3  or  4  feet  long,  and  the  filaments  are  exceedingly  coarse, 
and  resemble  flat  ribbons  of  fiber,  uncommonly  white  and  lustrous,  ana 
dear  and  smooth  to  a  remarkable  degriBe.  Single  filaments  are  quite 
strong,  but  when  several  are  twisted  together  lose  a  part  of  their 
strength;  a  defect  sometimes  observed  in  better  fibers.  It  is  somewhat 
elastic,  but  its  smoothness  and  elasticity  are  not  in  its  favor  where  te- 
nacity is  required,  as  the  filaments  will  not  cling  when  worked  togeUier, 
tite  strain  coming  upon  individual  fibers,  first  one  and  then  another  giv- 
ing way,  and  the  rope,  therefore,  weakened.  As  an  evidence  of  this,  I 
am  enabled  to  draw  out  a  filament  two  feet  long  from  a  little  package  of 
fibers  folded  five  or  six  times  and  tied  with  a  string  without  entangling 
in  the  least  the  fibers  remaining  in  the  package.  It  is  sufficiently  strong 
for  small  cordage  for  ordinary  use,  though  too  coarse  for  fish-line  or 
twine.  Compared  with  the  fiber  of  Apocynum  (our  Indian  hemp),  or  even 
with  okra,  it  is  a  very  indifferent  fiber.  It  is  prepared  and  used  to  some 
extent  in  the  locality  where  grown,  and  is  doubtless  easily  manipulated. 
The  sticks  or  canes  are  very  straight,  and  are  about  a  third  of  an  inch 
in  diameter. 

Bauhinia  spkndens. — ^The  Chain  Creeper. — These  leguminous  plants  are 
extensively  diffused  throughout  the  tropics,  and  are  found  particularly 
in  India  and  South  America.  They  are  generally  climbing  plants,  at- 
taining great  size,  though  some  are  shrubs.  Two  large  coils  of  rope 
made  from  bark  of  the  Chain  Creeper  were  received  from  Brazil  and 
Venezuela  (Exhibition,  1876).  In  the  last-named  country  the  tree  is 
called  Bejtieo  de  Cadena.  Dr.  Ernst,  of  the  Venezuelan  commission,  says 
the  plant  is  common  in  the  hot,  damp  forests.  "  The  stems  are  extremely 
flexible  and  tough,  so  they  can  be  used  as  cords,  being  more  durable 
than  iron  nails,  which  in  the  damp  atmosphere  rust  voiy  soon  aii<l  give 
way.  The  ribbon-like  strip  is  very  dark — almost  black— and  the  cordage 
made  from  it  is  of  the  very  coarsest  description,  the  entire  bark  often, 
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as  peeled  from  the  tree,  entering  into  its  structure  unbroken.    The  two 
cables  are  about  an  inch  in  diameter." 

B,  racemosa,  known  as  the  Maloo  Climber,  abounds  in  the  valleys  of 
the  Himalayas.  The  bark,  reddish  in  color,  is  very  tough,  and  is  used 
in  India  for  very  coarse  cordage  and  ropes,  and  from  their  great  strength 
have  been  employed  in  the  construction  of  bridges  across  the  Jumna 
River.  The  stems  are  usually  cut  in  July  or  August,  the  outer  bark 
being  stripped  off  and  thrown  away,  while  the  inner  layers  are  used  for 
rope  as  wanted,  being  previously  soaked  in  water,  and  are  twisted  wet 
B.  scandens^  another  Indian  species,  was  tested,  and  found  to  be  of  about 
the  same  tenacity  as  the  best  sunn  (Crotalariajuncea).  A  line  made  of 
the  fiber  supported  168  pounds  for  forty-five  minutes,  having  stretched 
six  inches  in  about  three  feet. 

7.— Onageaobjb. 

EpihMum. — Willow  Herb. — Samples  of  Epilobium  fiber  were  received 
from  Utica,  N.  Y.,  by  the  Flax  and  Hemp  Commission,  as  specimens  of 
a  fiber  that  might  be  used  as  a  substitute  for  cotton  for  textile  pur- 
poses. The  si)ecies  of  Epilobium  are  mostly  perennial  herbaceous  plflmts, 
from  2  to  7  feet  high,  bearing  i)od-like  vessels  which  are  filled  with 
cottony  seeds.  The  fiber  is  accompanied  by  home-made  samples  of 
"  thread,''  rope,  and  a  piece  of  quilting  to  illustrate  the  value  of  the 
fiber  as  a  substitute  for  cotton-batting.  The  fibers  are  not  half  the 
length  of  upland  cotton,  or  not  more  than  three-eighths  of  an  inch,  and 
consequently  could  not  be  spun;  and  even  mixed  with  other  fibers, 
would  fly  off  in  the  process  of  manufacture ;  the  fiber  is  soft,  has  a  silky 
luster,  and  is  of  a  creamy  white  color.  Examined  microscopically,  the 
filaments  consist,  like  most  seed  haurs,  of  single  cells.  Their  walls  are 
very  thin,  make  sharp  bends,  and  seem  to  be  brittle,  without  the  least 
wind  or  twist,  and,  while  rcvsembling  the  down  of  Asclepias,  are  of  less 
length,  with  a  rather  strong  longitudinal  marking.  The  specimens  are 
only  interesting  in  the  light  of  experiment,  and  from  the  fact  of  their 
having  been  presented  by  the  Flax  and  Hemp  Commissioiu 

8.— Myrtaoejb. 

Eucalyptus  ohliqua. — The  Stringy  Bark. — But  one  species  of  the  Myrtle 
family  is  represented  in  the  collection.  The  specimen  is  a  sample  of 
tow,  prepared  by  Dr.  Guilfoyle,  and  forwarded  with  the  Victorian  col- 
lection (Exhibition,  187G).  The  fiber  is  reddish  in  color,  of  little  strength, 
and  has  been  prepared  experimentally.  No  data  accompanied  the  si)eci- 
men  regarding  its  value,  either  for  fiber  or  for  paper  stock,  though  the 
aborigines  of  Australia  are  known  to  manufacture  both  canvas  and 
cordage  from  the  Eucalyptus,  which  would  indicate  not  only  strength 
but  considerable  fineness. 

There  are  100  to  150  species  of  trees  belonging  to  the  genus,  for  the 
most  part  confined  to  Australian  and  Tasmanian  forests.  Many  of  the 
trees  are  gigantic  in  size,  and  are  exceedingly  valuable  for  their  timber. 
U,  globulus,  the  Blue  Gum,  U.  gigantea,  the  Stringy  Bark,  and  E.  amygda- 
iina^  the  Peppermint  tree,  yields  the  best  quality.  Eucalyptus  oil  has 
attracted  some  attention  in  late  years,  particularly  since  the  Exhibition, 
and  E.  globulus  is  well  known  tiirough  its  having  been  recommended 
fur  planting  in  malarial  districts.  Fiber  of  Eucalyptus  fissilis  was  also 
sent  to  the  Philadelpbia  Exhibition,  prepared  by  the  director  of  the 
Melbourne  Botanic  Gardens,  Victoria. 
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9.— CUOUBBITACB^. 

iMffa  cyhndrfca.— Sponge  Cucumber.— This  is  also  called  Papinjayj 
and  is  the  Estrapajo  of  the  Venezuelans.  The  fruit  is  from  6  inches  to 
1  foot  in  length,  the  interior  being  formed  of  a  dense  tissue  of  wiry 
fibers  and  containing  three  longitudinal  tubes,  in  which  are  found  the 
numerous  black  seeds.  It  is  also  called  "  dish-cloth  plant,''  as  the  dried 
fiber,  after  the  removal  of  the  outer  integument,  is  used  as  a  substitute 
for  this  indispensable  article  of  household  economy  in  the  South,  the 
fibers  becoming  soft  and  pliable  in  water.  Although  the  species  are 
natives  of  tropical  Asia  and  Africa,  the  plants  are  found  in  many  trop- 
ical and  semi-tropical  climes.  Museum  specimens  have  been  received 
from  South  America,  the  West  Indies,  and  the  southern  portions  of  the 
United  States.'  Ornamental  baskets  are  sometimes  made  ftx)m  the 
sponge  cucumber,  and  among  the  ctuious  objects  in  the  museum  the 
visitor  is  shown  a  bonnet,  worn  in  the  South  during  the  late  war,  made 
entirely  of  this  fiber.  To  prepare  it,  the  cucumbers  were  cut  through 
lengthwise  upon  one  side  only,  and  opened  out  flaty  the  fibrous  walls  of 
the  tubes  before  mentioned  forming  longitudinal  ridges  which  appeared 
on  the  outside  of  the  bonnet.  Several  cucumbers  were  required  to  make 
this  dainty  head-covering,  which  was  sewn  together  and  afterwards 
shaped  with  scissors,  and  lined  on  the  inside  and  trimmed  with  pink 
cambric 

10.— Apocynaoeje. 

Apocynum  cannahinum. — Indian  Hemp. — Indigenous  in  the  United 
States.  This  is  a  species  of  perennial  herb,  belonging  to  the  dogbane 
family,  with  upright  branching  stems  four  or  five  feet  in  length,  Imving 
opposite  leaves  and  a  tough,  ^dish  bark.  As  the  name  in^cates,  it  is 
used  as  a  substitute  for  hemp  by  the  North  American  Indians,  as  the 
plant  flourishes  in  many  portions  of  the  United  States.  A  i)eculiarity 
of  the  plant  is  that  '*  its  stalks  exude  a  milky  juice,  which  when  dried 
exhibits  the  properties  of  India  rubber.''  Its  fiber  is  utilized  in  the  rude 
manufacture  of  bags,  mats,  small  ornamental  baskets,  belts,  rope,  twine, 
fish-nets  and  fishing-lines,  &c.  It  is  easily  separated  frt>m  Uie  stalk, 
and  when  cleaned  is  quite  fine,  long,  and  tenacious.  In  color  it  is  a  light 
cinnamon,  as  usually  seen,  though  finely-prepared  specimens  are  creamy 
white  and  remarkably  fine  and  soft. 

In  tJiie  museum  there  are  samples  of  the  fiber  from  Minnesota,  Ne- 
braska, Utah,  Nevada,  and  Arizona,  together  with  a  great  variety  of 
articles  of  Indian  manufacture.  The  finest  prepared  specimen  is  a  fish- 
line,  such  as  is  used  by  the  Pi-Utes  at  the  Walker  River  Reservation 
in  Nevada.  The  fiber  will  rank  with  Asclepias  for  strength,  and  is  readily 
obtained,  as  the  stems  are  long,  straight,  smooth,  and  slender.  Although 
paper  has  not  been  made  of  it,  it  could  doubtless  be  utilized  for  the  pur- 
pose. 

Lyomia  reticulata. — A  specimen  of  so-called  fiber  from  the  seed-vessels 
of  this  plant  wa«  received  from  the  Queensland  collection  (Exhibition, 
1876).  It  is  worthless  as  a  "fiber"  and  can  only  be  classed  with  "silk 
cotton"  from^ihe  Bomhaxy  and  with  "  vegetable  silk"  from  pods  of  As- 
clepias. The  plant  is  a  erooper  belonging  to  the  dogbane  family,  hav- 
ing cucnmber-shaped  pods,  which  are  the  source  of  the  fiber.  The  plant 
is  a  native  of  Australia. 
34  AO 
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11.— ASCLEPIADAOSJB. 

Kearly  allied  to  the  dogbane  family  is  the  family  of  milk- weeds,  many 
species  of  which  are  found  in  the  United  States,  and  nearly  all  pos- 
sessed of  a  fibrous  bark,  their  seed-pods  filled  with  silky  hairs. 

Asclepias  cornuti. — Milk- weed,  Silk- weed. — Habitat,  United  States. 
This  genus  comprises  a  number  of  coarse  herbaceous  plants  with 
a  milky  juice,  which,  for  the  most  part,  are  natives  of  Forth  America. 
The  collection  contains  not  only  good  specimens  of  the  fiber  from  this 
country,  but  from  South  America.  Among  these  are  specimens  of 
the  "silk''  obtained  from  the  ripened  pods,  useless  for  textile  purposes, 
yet  attracting  attention  from  its  beauty.  One  sample  in  particular 
was  sent  from  South  America  as  "  vegetable  silk,''  with  fabulous  ac- 
counts of  the  beautiful  fabrics  that  could  be  made  from  it. 

The  only  portion  of  the  plant  of«which  practical  use  can  be  made  is 
the  bast,  which  furnishes  quite  a  fine,  long,  glossy  fiber,  that  is  strong 
and  durable.  It  ranks  between  fiax  and  hemp,  and  in  yield  is  about 
equal  to  the  latter.  Dr.  Schaeffer  made  comparison  of  the  two  fibers  in 
Kentucky,  and  the  result  was  most  favorable  for  that  of  Asclepias.  He 
says: 

Tho  native  fiber  was  taken  iu  winter  from  the  decayed  stalks,  as  thoy  stood  in  the 
ground,  where  tliey  grew  witliont  culture,  while  tho  }iemp  had  not  only  been  calti- 
vated,  hut  treated  afterwards  with  the  us'jal  care.  The  fiber  of  the  milk- weed  WM 
nearliffifnot  quitCj  as  strong  as  that  of  tho  hemp,  but  apparently  finer,  and  more  glossy, 
while  the  quantity  from  a  single  stalk  of  each  was  nearly  the  eanie. 

There  are  many  species  of  silk -weed,  the  commonest  of  which,  A.  cor- 
nuti {A.  syriaca  of  Linn),  is  found  growing  wild  in  many  portions  of  the 
United  States,  but  docs  not  seem  to  have  been  utilized  for  fiber  beyond 
limited  experiment.  The  culture  of  the  plant  is  said  to  be  attended 
with  little  difficulty,  as  it  generally  thrives  on  poor  soil.  ^'As  it  is  a 
perennial,  with  strong  roots,  successive  croi^s  might  for  a  long  time  be 
obtained  from  one  sowing  of  the  seeds,  or  planting  of  the  roots." 
Planted  at  suitable  distances  it  could  be  easily  cultivated,  and,  if  close 
enough,  would  produce  a  heavy  crop  of  long,  slender  stems  clothed 
with  abundance  of  fiber. 

Among  the  specimens  of  the  bast  are  several  from  Brazil,  which  have 
been  finely  prepared  and  show  that  the  fiber  is  known  in  that  country, 
though  the  writer  can  find  no  records  of  its  manufacture.  ^^An  early 
knowledge  of  the  fiber  of  silk- weed  caused  its  introduction  into  Eorope, 
where  it  has  finally  become  a  cultivated  plant,  while  in  its  own  country 
but  little  is  known  of  its  true  value."  Dr.  Masters,  an  European  author- 
ity, states  that  "  its  excellent  fiber  is  woven  into  muslin,  and  in  some 
parts  of  India  is  made  into  j)aper."  From  the  Flax  and  Hemp  Com- 
mission the  department  received  small  pieces  of  Asclepias  cloth  mixed 
with  one-third  cotton.  This,  though  coarse,  is  quite  strong.  From  the 
report  of  the  Flax  and  Hemp  Commission,  page  74,  the  microscopic 
character  of  this  sample  of  fiber  is  given  as  follows : 

Imperfectly  cottonlzed,  and  of  course  unequal  in  staple.  Some  siiiKle  colls,  which 
could  be  drawn  out,  were  found  to  resemble  flax  in  many  respects,  i)ut  differing  in 
decided  markings  that  form  lon^  spirals,  and  also  iu  the  diameter  of  tli'e  iutemal 
cavity,  which  is  less  than  that  of  tlax,  aud  more  iiTop^ular.  *  *  ^  *  A  specimen 
from  Russia  shows  that  the  cells  will  not  average  more  than  three-fourths  of  an  inch, 
if  BO  much. 

The  fiber  forms  a  good  paper  material,  and  might  be  cultivated  with 
profit  for  tliis  purpose.  The  "  silk^  possibly  might  be  employed  as 
wadding,  or  for  upholstering  purposes — it  has  been  used  for  stufl&Bg 
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pillows  in  Canada ;  it  is  useless  for  any  other  purpose.    However,  there 
is  a  record  of  paper  having  been  made  from  it  in  the  last  century.    The 
cells  are  smooth  and  cylindrical,  and  will  not  felt  or  fast^^n  themselves, 
tofjether,  so  can  only  be  classed  as  '*  down  "  or  silky  hairs. 
Forbes  Royle  states  that — 

The  silk-like  down  ot  AscJepias  syriaca  is  not  more  than  an  inch  in  Icnpfth,  but  it 
hnSf  nevertheless,  been  applied  to  articlos  of  dress  manufactured  from  it  both  in 
France  and  £u?sia.  Keprescntatives  of  the  Aselepiadacea}  are  found  in  Asia,  in  the 
north  of  Africa,  the  south. of  Europe,  Siberia,  North  and  South  America,  Japan,  Capo 
of  Good  Hope,  and  New  HoUand.  The  bast  fiber  has  been  prepared,  experimontaUy, 
in  BuMia^  ana  directions  for  it^  preparation  are  given  by  German  authorities. 

Calotropis  gigantea. — Giant  Asclepias.  Yercum. — This  is  an  Ascle- 
piadaceous  plant  of  considerable  value  in  Indian  pharmacy,  growing 
wild  upon  arid  wastes,  and  producing  a  fiber  of  superior  quality  tliat 
might  be  used  for  many  purposes.  It  resembles  flax  somewhat  in  ap- 
pearance, and  is  quite  strong.  It  is  not  cultivated  in  India,  though  its 
fiber  is  regarded  in  IVIadras,  where  the  plant  grows  wild,  as  tlio  best 
and  strongest  material  for  bow-strings  and  tiger-traps.  The  plnnt  is 
known  under  a  variety  of  names,  as  Ashur  in  Arabic ;  Muddar  and  Ak- 
Muddar  in  Hindoo ;  in  Madras  it  goes  by  the  name  of  Tercum, 

The  mode  of  separating  the  fiber,  as  practiced  by  the  natives,  is  ex- 
ceedingly tedious,  and  would  prevent  the  material  from  becoming  aa 
article  of  commerce  unless  some  more  speedy  and  less  trifling  way  for 
preparing  it  could  be  discovered.  In  shorty  no  water  is  used,  and 
everything  is  done  by  hand  manipulation,  assisted  by  the  teeth,  Flar 
machinery  might  facilitate  the  matter  if  it  was  desired  to  cultivate  ex- 
tensively for  fiber.  The  pods  also  contain  a  silky  down,  which  in  Madras 
is  used  for  the  manufacture  of  a  soft,  cotton-like  thread.  As  to  its  cul- 
tivation, "  it  is  dilScult  to  conceive  anything  less  productive  than  dry 
sand,  yet  the  Muddar  thrives  in  it,  requiring  no  culture  and  no  water.'^ 
Dr.  Wight  tested  samples  of  the  fiber  from  Madras,  where  it  is  much 
employed  for  fish-lines,  and  found  that  it  bore  a  strain  of  553  pounds, 
when  Sunn  hemp  bore  404  pounds.  Eoyle's  experiments  gave  160  for 
Eussian  hemp  and  190  pounds  each  for  Jubbulpore  hemp  (Grotalaria) 
and  the  Muddar  or  Calotropis  gigantea,  A  soft  kind  of  cloth  has  been 
made  from  the  silky  down  of  this  tree  by  mixing  with  cotton.  It  has 
also  been  used  in  the  manufacture  of  paper. 

Marsdenia  tenaeissima. — Kajmahl  Bowstring  Creeper. — This  plant  pro- 
duces the  jeetee  fiber  of  India.  There  is  no  sample  of  the  fiber  in  the 
museum,  but  as  it  is  often  referred  to,  and  is  a  well-known  fiber,  it  will 
be  proper  to  include  it  in  our  list.  The  plant  grows  in  the  Rajmahl  hills 
of  India  in  dry  and  barren  places,  and  the  fibers  of  the  bark  are  em- 
ployed for  making  bowstrings  by  the  mountaineers.  "The  fibers  are 
not  only  beautifal  in  appearance,  but  strong  and  durable." 

In  Dr.  Eoxburg's  tests  of  twine  made  from  jeetee,  he  found  that  in  the 
dry  and  wet  states  it  bore  a  strain  of  248  and  343  pounds,  when  hemp 
in  the  same  states  bore  158  and  190  pounds.  More  recent  tests,  how- 
ever, place  it  below  hemp  in  strength,  but  above  it  in  elasticity.  The 
fiber  is  much  used  for  making  nets,  and  is  not  liable  to  injury  by  being 
kept  in  water. 

Orthanthera  viminea,  another  plant  belonging  to  the  milk- weed  family, 
grows  near  the  foot  of  the  Himalayan  Mountains,  its  long,  slender,  leirf- 
less,  wand-like  stems,  10  feet  or  more  in  length,  furnishing  a  fiber  of 
remarkable  tenacity,  suitable  for  rope-making.  Other  plants  of  this 
femily  in  different  parts  of  the  world  are  mentioned  as  producing  fiber  j 
they  are,  however,  of  minor  importance. 
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12.— dORDIACSJB. 

CardiamaerophylUt^  Cordia  sebastina^  Ooreiia  ^^r^wcanf ft t«.— Small  sam- 
ples of  fiber  from  these  three  species  of  cordiaceous  plauts  were  received 
from  the  Smithsonian  Institution  (1869),  without  locality  or  other  data 
than  name.  The  plants  of  this  genus,  numbering  200  or  more  species, 
are  found  in  various  tropical  and  sub-tropical  regions  of  the  world.  They 
are  trees  and  shrabs,  and  have  been  valued  for  their  medical  qualities, 
and  for  timber,  more  than  for  fiber,  which  is  known  as  Naravali.  In 
Mysore,  Cordia  angusUfoliajCailed  by  the  natives  Namulij*  is  used  in 
the  manufacture  of  rope.  The  bark  is  extracted  in  ribbon-like  layers, 
and  then  twisted  into  cordage.  It  is  possible  some  of  the  species  might 
yield  a  useful  fiber  for  textile  purposes,  though  the  examples  in  the  mu- 
seum are  very  inferior.  In  its  lacebark  appearance  the  bast  resembles 
Sterculia;  it  is  white  in  color,  soft,  and  of  inferior  tenacity. 

13.— THYMALACKfi. 

Lagetta  Untearia, — Lace-bark  of  the  West  Indies  — There  is  quite  a 
pretty  and  interesting  series  of  lace-barks  in  the  museum,  the  most 
beautiM  of  which  is  the  species  named  above.  It  is  remarkable  for  the 
net-like  appearance  of  its  easily-separated  layers  of  bark,  and  when  de- 
tached and  slightly  pulled  apart,  so  that  the  fibers  shall  not  be  parallel, 
exhibits  a  beautiful  natural  lace  of  creamy  whiteness  and  "soft  finish." 
There  are  a  number  of  examples,  the  most  interesting  of  which  is  a  sec- 
tion of  the  tree  itself,  about  a  foot  in  length,  enveloped  in  its  natural 
bark  at  one  end,  while  at  the  other  the  layers  of  inner  bark  are  pulled 
apart  and  frayed  to  exhibit  the  lace,  which  is  seen  in  concentric  layers, 
the  fibers  interweaving  in  every  direction.  Tlie  specimens  are  from 
Jamaica,  where  the  tree  goes  by  the  name  Lagetto.  It  is  said  that  the 
governor  of  Jamaica  presented  to  Charles  II  a  cravat,  frill,  and  pak  of 
rufiles  made  from  this  materiaL  On  the  island  it  is  made  into  very  beau- 
tiful articles  of  wearing  apparel,  such  as  collars,  bonnets,  ^.;  and  even 
the  museum  specimens  have  been  coveted  by  lady  visitors  as  trimming 
for  hats.  I  have  never  heard  of  the  fiber  being  used  regularly  for  cord- 
age, though  it  is  sold  in  long  strips  in  the  public  streets  of  some  of  the 
cities  of  BraziL  It  has  sometimes  been  made  into  thongs,  with  which  to 
whip  negroes. 

Daphne  tenuifolia. — Somewhat  similar  to  the  above  are  the  plants  of 
the  genus  Daphne,  which  are  widely  distributed  throughout  the  globe, 
in  both  temperate  and  tropical  climates.  There  are  a  number  of  fine 
examples  in  the  museum,  from  Brazil,  and  other  localities,  and  amon^ 
them  one  specimen  of  D.  canndbina  (Smithsonian  Institution,  1869). 
Their  principal  use  is  in  the  manufacture  of  paper  of  varying  quality,  the 
best  of  which  has  the  recommendation  of  being  stroug  and  tough,  and 
not  liable  to  crack  or  tear,  when  creased  and  folded,  and  not  liable  to 
be  affected  by  dampness.  In  India,  its  durability  renders  it  valuable 
for  deeds  and  records. 

In  Nepal  the  baA  of  D.  oannahxna^  and  i).  Edgviorthii  is  thns  employed.  For  this 
purpose  it  is  scraped  and  boiled  in  water  with  a  small  quantity  of  oak-a^hes ;  after 
this  it  is  washed  and  beaten  to  a  pulp  on  a  stone,  and  then  spread  out  on  a  mould  or 
frame  of  bamboo  matting.    Some   of  the  museum  specimens  are  beaten  out  into  a 

*  These  two  names  are  doubtless  the  same,  the  orthography  having  accidentally 
been  changed.  It  is  worthy  of  remark  that  the  differences  in  the  spelling  of  Indian 
nanus  by  Tarions  authorities  may  be  due  to  their  having  written  the  names  as  they 
seemed  to  be  pronounced  by  the  nativM.    "  Jeetee  "  and  ^*  Chitte«  "  are  examplea. 
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coarse  Trfnrl  of  Tapa  cloth,  and  are  naed  in  thU  way,  doubtless,  for  olothini^.  The 
fibers  of  Daphne,  under  the  microscope  and  when  examined  in  glycerine,  appear 
nnited  in  bundles;  they  are  easily  separated  by  the  needles.  They  are  very  fine,  stiff, 
and  generally  full,  and  their  surface  appears  smooth  without  lonntudinal  or  transyerse 
strife.  The  body  of  the  fiber  shows  a  swellinff  at  the  points  where  it  has  been  sud- 
denly folded  upon  itself.  The  most  of  the  cells  have  a  comparatiTely  regular  and  uni- 
form diameter,  but  we  meet  with  some  in  which  the  middJe  is  very  large  for  a  little 
distance,  the  fiber  then  becomes  suddenly  thin  and  at  each  end  terminates  in  fine  long 
points;  they  are  usually  rounded  at  the  end  and  sometimes  exhibit  a  tendency  to  bifur- 
cate.   The  part  widened  in  the  middle  contains  a  large  cavity  which  is  very  apparent. 

Pimelia  axiflora. — Similar  to  the  plants  of  the  Daphne  group  are  those 
belonging  to  the  genus  Pimelia,  which  are  natives  of  Australia,  Tas- 
mania, and  New  Zealand,  comprising  some  seventy  or  moror-slender 
branching  shrubs  bearing  white  or  yellow  flowers.  The  species  have 
all,  more  or  less,  tough,  stringy  bark,  suitable  for  textile  purposes.  Dr. 
Guilfoyle  prepared,  the  present  species,  and  accompanies  it  with  this 
description :  "GChe  Gurryjong  of  tiie  aborigines^  a  tall  glabrous  shrub 
with  smooth  bark  of  exceeding  toughness,  suitable  for  fishing-lines, 
whip-cord.  &c.  It  is  found  plentifally  in  the  forests  and  guUies  in 
alpine  and  sub-alpine  situations.''  Samples  of  Gurryjong  paper  are  aJso 
exhibited  in  the  collection  of  paper  substances  received  at  the  same 
time. 

The  seeds  of  the  plant  jrield  an  oH  from  which  the  genus — derived 
from  the  Greek  pimele^  a  fat — ^received  its  name.  Some  of  the  species 
are  cultivated  as  greenhouse  plants. 

14— TJBTIOAOBiB. 

Boehmeria  nivea. — Eamie,  Ghina  Grass. — ^This  is  another  plant  of  prac- 
tical value  to  American  agriculture,  though  its  value  can  hardly  be  said 
to  be  appreciated  save  by  the  few  who  have  fought  over  the  ground  of 
experiment.  As  to  nomenclature,  we  have  adopted  the  Javanese  name 
of  the  plant,  which  is  known  as  Bamee.  In  India  it  is  commonly  known 
as  Bheay  having  been  cultivated  from  time  immemorial  in  Assam,  Ding- 
lepore,  and  Sylhet,  where  it  is  regarded  as  most  useful  for  fishing-nets. 
The  cultivate  variety,  though  botanically  the  same  as  the  wild,  is  called 
Dome  rheaj  and  is  produced  for  nets  and  fishing-tackle,  while  the  latter 
variety  is  called  Ban  rhea.  With  the  Singpoos  the  name  is  PaUy  and 
cloth  is  made  from  it,  while  in  Burmah  it  is  used  to  make  a  kind  of  unen. 
In  Sumatra  it  is  called  CaUee^  and  the  Ghinese  name  is  Ohu  may  from 
which  the  celebrated  grass  cloth  is  made,  and  from  which  we  derive  our 
English  name,  '^  China  Grass."  Several  varieties  of  Boehmeria  are  cul- 
tivated in  Japan,  and  the  process  of  preparing  the  fiber  is  similar  to  that 
in  use  for  the  preparation  of  hemp — as,  indeed,  all  of  their  best  fibers. 
The  OMna  Grass  industry  in  Japan  dates  back  to  1660  A.  D.,  and  the 
finest  fabrics  are  manufactured  at  Yechigo  (to  the  north  of  Tokio,  on  the 
west  coast).  The  annual  production  amounts  to  nearly  100,000  pieces 
of  goods,  9  to  10  yards  in  length. 

In  our  own  country  ramie,  as  yet,  has  only  been  produced  experi- 
mentally. That  it  can  be  produced  in  any  quantity  in  the  South  is  a 
settled  fact,  and  that  it  can  be  grown  successfully  even  as  fsir  north  as 
Kew  Jersey  has  been  demonstrated  within  the  last  two  years.  Much 
has  been  written  upon  the  subject  of  ramie  culture,  both  in  this  and  other 
lands,  and  no  small  share  of  ramie  literature  is  to  be  found  between  the 
covers  of  department  publications. 

The  strength  of  this  fiber,  judging  ftx)m  Dr.  Eoxburgh's  experiments, 
places  it  in  the  first  rank.  He  found  that  Jeetee  fiber  {Ma/rsdenia  tetuiceS' 
iima)  broke  with  a  strain  of  248  pounds,  when  Cakee  (or  ramie)  broke 
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with  240  pouiids.  Chinese  jute  was  broken  at  164  pounds,  while  hemp 
{Cannabis  sativa)  only  stood  a  strain  of  158  pounds.  A  recent  experi- 
ment quoted  in  an  India  report  shows  a  still  greater  difference  between 
this  and  other  fibei^,  a  span  thread  of  liossiau  homp  ha\iug  broken 
with  a  strain  of  84  pounds,  while  a  similar  one  of  ramie  only  broke  with 
the  remarkable  strain  of  252  pounds,  or  in  the  proportion  exactly  of  one 
to  three. 

The  first  museum  samplea  were  receired  aboat  twelye  years  ago, 
from  James  Wade  &  Sons,  England,  and  are  interesting  as  showing  the 
various  stages  or  processes  of  manufacture,  as  well  as  tiie  many  beauti- 
ful fabrics  that  can  be  made  from  its  fiber.  The  raw  product  in  thia 
series  is  India  ramie,  as  imported,  and  this  is  followed  by  the  dressed 
and  bleached  fiber,  some  of  the  specimens  of  silvery  whiteness,  and  re- 
markable for  brilliancy  and  luster.  Then  follows  a  large  series  of  man- 
ufactures, principally  poplin  and  mozambique  dress  goods,  figured  Orleans. 
&c.  in  infinite  variety.  These  are  made  of  pure  ramie,  of  ramie  mizea 
witn  cotton,  and,  in  some  cases,  ramie,  cotton,  and  wool  Later,  another 
s^ies  was  received  from  the  same  manu^Eictnrers  exhibiting  a  still  greater 
variety  of  dress  goods  of  variouA  kinds,  some  of  these  having  the  luster 
of  silk. 

Many  specimens  of  experimentaUy  prepared  fiber  have  been  received 
from  the  South,  together  with  manufactures,  the  results  of  experiments 
by  Le  Franc,  Eoezl,  Bonzam,  and  others.  In  these  manufactures  of 
American  ramie  there  are  several  specimens  of  fabrics  suitable  for 
handkerchiefs,  shirt-bosoma,  and  the  uses  for  which  linen  is  usually 
employed.  One  interesting  specimen  of  fiber  (some  two  or  three  feet  in 
length)  exhibits  the  stalk  as  grown,  the  bark  separated  into  fiber,  and 
the  cleaned  ramie,  all  in  one  piece.  There  are  also  samples  of  finely-pre- 
pared fiber  from  other  foreign  localities  than  those  mentioned,  and  one 
of  these  exhibits  American  ramie  prepared  in  France.  Some  good 
specimens  of  rope  are  also  shown,  though,  doubtless,  this  use  of  the 
fiber  need  not  be  encouraged  while  there  are  so  many  coarsOT  fibers 
better  suited  to  the  purpose.  Paper  is  also  made  Jfrom  this  substance, 
which  is  white  and  line. 

The  Japanese  series  of  China  grass  exhibits  the  state  of  perfection  to 
which  this  industry  has  been  brought  in  that  country.  It  Includes  raw 
material  variously  prepared,  together  with  textiles  of  great  beauty. 
They  are  woven  pure  or  mixed  with  silk,  cotton,  or  other  fiber,  and 
some  of  them  dyed  in  colors.  For  best  modes  of  cultivation,  prepara- 
tion, &c.,  the  reader  is  referred  to  Part  Second  of  this  report,  where  the 
latest  facts  regarding  it  are  presented. 

Urtica  gi^as. — Tree  Nettle  of  Australia. — This  is  also  called  the  gigan- 
tic nettle  tree,  and  by  the  natives,  goomaomah.  It  is  a  native  of  New 
South  Wales,  and  is  very  abundant  on  the  McLeay  and  other  northern 
rivers.  In  Bennett's  "  Wanderin^irs  of  a  Naturalist  in  Australia,''  the 
author  states  that  the  tree,  when  in  full  ^igor,  rises  from  its  base  by  a 
series  of  buttresses  of  sinc^ularly  ro^lar  outline,  gradually  tapering 
without  a  branch,  to  tlie  height  of  120  to  140  feet;  the  trunk  then  di- 
vides into  a  rejxularly  formed,  wide-spreading  head,  which  excites  admi- 
ration by  its  extnwrdinary  size.  The  ordinary  elevation  of  the  tree  is 
35  to  50  feet.  "  The  poisonous  flnid  secreted  from  the  foliage  is  \ery 
powerful,  ])articulariy  in  the  younger  leaves,  and  then-  sting  is  exceed- 
ingly virulent,  producing  gi^cat  sallering."  The  tree  is  also  indigenous 
in  Queensland,  and  Dr.  Guilfoyle  sends  sj^ecimens  of  fiber  from  Victoria. 
The  fiber  is  very  strong  and  fine,  and  suitable  for  jishing-line^,  &c.  In 
i^ew  South  Wales  its  liber  is  made  into  c^rda^e  of  considerable  te- 
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nacity.  The  specimcus  wore  accompanied  bv  a  dilly-bag,  made  by  an 
Australian  aboriginal.  The  wood  oi  this  tree  is  soft  and  fibrous,  and 
might  bo  pulped  up  for  fiber.  It  is  claimed  that  the  best  and  strongest 
fiber  is  obtained  from  the  bark  of  the  roots.  The  fiber  is  easily  prepared 
and  can  be  obtained  in  quantity. 

15.— MOBAOE^. 

Broussoneiia  papyriferc^^The  Paper  Mulberry.— This  interesting  and 
well-fenown  plant  is  a  native  of  the  islands  of  the  Southern  Ocean,  as 
well  as  China  and  Japan,  but  has  been  introduced  into  many  other  ooun- 
tries,  and  is  now  a  common  tree  in  gardens.  In  Japan^  where  it  is  highly 
esteemed  for  its  fibrous  oualities,  it  is  known  as  the  Kodeu;  in  Ohina  it 
is  called  Tchou  and  Soa-%o-chu.  Kendang  is  the  Javanese  name  for  the 
plant,  while  in  the  Fiji  Islands  it  is  known  as  Ma-lo. 

In  Tahiti  and  other  South  Pacific  islands  a  8i)eoiea  of  doth  is  mann- 
fectured  from  its  bark  known  as  Tappa^  Tapa,  or  Kapa^  an  interesting 
series  of  which  are  shown  in  the  department  collection. 

It  is  said  that  the  finest  and  whitest  cloth  and  mantles  worn  by  Sand- 
wich Islanders  and  ^*  the  principal  people  of  Otaheite,"  are  made  from 
the  bark  of  this  tree.    It  dyes  readily,  particularly  in  red,  and  takes  a 

food  color,  Tapa  cloth  is  also  printed ;  a  large  sheet  m)m  the  Fiji 
slands,  in  possession  of  the  department,  being  stamped  or  rudely  printed 
in  black,  in  large  checks  or  squares  resembling  the  patch- work  comfort- 
able. The  manner  in  which  the  fiber  is  beaten  out  by  the  native  women 
of  Otaheite  is  very  curious.  The  cleansed  fibers  are  spread  out  on  plant- 
ain leaves  to  the  len^^^th  of  about  11  or  12  yards :  these  are  i)laoed  on  a 
regular  and  even  sui-face  of  about  a  foot  in  breadth.  Two  or  three  lay- 
ers are  thus  placed  one  upon  another,  much  attention  being  paid  to 
making  the  cloth  of  uniform  thickness ;  if  thinner  in  one  place  than 
another  a  thicker  piece  is  laid  over  this  place,  when  the  next  layer  is  laid 
down.  The  cloth  is  left  to  dry  during  the  night,  and,  a  part  of  the  moist- 
ure being  evaporated,  the  several  layers  are  found  to  adhere  together 
so  that  me  whole  mass  may  bo  lifted  from  the  ground  in  one  piece.  It 
is  then  laid  on  a  long  smooth  plank  of  wood  prepared  for  the  purpose, 
and  beaten  with  a  wooden  in.strument  about  a  foot  long  and  three  inches 
square.  Each  of  the  four  sides  has  longitudinal  grooves  of  different  de- 
grees of  fineness,  the  depth  and  width  of  those  on  one  side  being  suffl- 
cient  to  receive  a  small  pack-thread,  the  other  sides  being  finer  in  a  reg- 
ular gradation,  so  that  the  grooves  of  the  last  would  scarcely  admit 
anything  coarser  than  sewing-silk.  A  long  handle  is  attached,  and  the 
cloth  is  first  beaten  mth  its  coarsest  side,  and  spreads  very  fast  under 
the  strokes ;  it  is  then  beaten  with  the  other  sides  successively,  and  is 
then  considered  fit  for  use.  Sometimes,  however,  it  is  made  still  thinner 
bv  beating  it,  after  it  has  been  several  times  doubled,  with  the  finest  side 
of  the  mallet,  and  it  can  thus  be  attenuated  until  it  becomes  as  fine  as 
muslin.  Should  the  cloth  break  under  this  process,  it  is  easily  repaired 
by  laying  on  a  piece  of  bark,  which  is  made  to  adhere  by  means  of  a 
glutinous  substance  made  from  the  arrow-root,  and  tliis  is  done  with 
such  nicety  that  t  he  break  can  hardly  be  detected.  In  other  islands  the 
bark  is  kept  wet  and  sera [hhI  with  sharp-edged  shells.  It  is  said  the 
King  of  the  Friendly  islands  had  a  piece  made  which  was  120  feet  wide 
and  2  miles  long. 

In  Japan,  it  niuy  be  mentioned  as  a  peculiarity  that  a  kind  of  cloth  is 
made  from  paper  derived  from  this  tree.  It  is  cut  into  thin  strips, 
which  are  twisted  together  and  spooled,  to  be  used  in  the  woof  of  the 
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fobric,  while  the  warp  is  composed  of  silk  or  hemp.  About  250  pieces 
only  are  manufactured  at  the  principal  manufacturing  place.  The  paper- 
mulberry  grows  everywhere  in  Japan,  and  is  a  valuable  tree  as  furnish- 
ing the  bast  from  which  a  large  portion  of  the  Japanese  paper  is  made. 
The  plants  are  reproduced  in  quantity  by  subdividing  the  roots,  and  in 
two  or  three  years  are  ready  to  be  cut.  This  work  is  done  in  Novem- 
ber, and  the  branches  (7  to  10  feet  long]  are  made  up  into  bundles  3  or 
4  feet  in  lengthy  and  steamed^  so  that  the  bark:  is  loosened  and  can  be 
more  readily  stnpped  off.  ^Fhis  is  washed,  dried,  and  then  again  soaked 
in  water  and  scraped  with  a  knife  to  remove  tiie  outer  skin,  which  is  used 
for  inferior  kinds  of  paper.  The  bast  when  cleaned  is  washed,  repeat- 
edly kneaded  in  clean  water,  and  rinsed.  It  is  then  bleached  in  the 
sun  until  sufficiently  white,  after  which  it  is  boiled  in  a  lye,  chiefly  of 
buckwheat  ashes,  to  remove  aU  gummy  matters.  The  fibers  are  now 
readily  separated^  and  are  transformed  into  pulp  by  beating  with  wooden 
mallets.  The  pulp  is  mixed  in  vats  with  the  necessary  quantity  of  wa- 
ter, to  which  is  added  a  milky  substance  prepared  from  rice-flour,  aad 
the  gummy  infhsion  of  the  bark  of  Hydrangea  paniculataj  or  the  root  of 
Hibiscus  mamhot  The  couches  on  which  the  paper  sheets  are  pro- 
duced are  made  of  bamboo,  split  into  very  thin  sticks,  and  united  in 
parallel  lines  by  silk  or  hemp  threads,  so  as  to  form  a  kind  of  mat.  This 
IS  laid  upon  a  wooden  fiume  and  the  apparatus  dipped  into  the  vat, 
raised,  and  shaken  so  as  to  spread  the  pulp  evenly,  after  which  the  cover 
is  first  removed,  then  the  bamboo  couch  with  the  sheet  of  paper,  and  in 
xetuming  the  ox>erative  lays  the  sheet  upon  the  others.  When  a  num- 
ber of  sheets  have  thus  been  prepared  they  are  pressed  to  exclude  the 
water,  and  afterwards  spread  out  with  a  brush  upon  boards  and  allowed 
to  dry.  The  sheets  are  only  about  2  feet  in  length,  but  sometimes 
49heets  10  feet  long  are  produced.* 

,  An  effort  was  made  in  Europe  to  employ  the  paper-mulbeny  in  the 
manufacture  of  paper,  but  these  efforts  have  resulted  in  nothing,  and 
,the  bnyussonetia  remains  an  ornamental  tree,  and  no  one  dreams  or  util- 
izing it  in  this  industry. 

Y&tiUart  says  the  fibers  of  this  plant,  when  separated  (by  boiling  in 
an  alkaline  solution  and  afterwards  ground  in  a  mortar),  '^  appear  per- 
fectiy  transparent,  are  striated  longitudinally,  and  are  often  flattened 
on  each  other,  and  convoluted  like  a  ribbon;  tne  points  are  Mnged  and 
terminate  in  a  round  end.  They  have  a  tendency  to  crisp  and  curl  up 
into  rings,  which  indicates  that  they  can  be  readily  felted."  As  to 
size,  those  bordering  on  the  epidermis  are  larger  than  the  fibers  in  the 
parenchyma  which  border  on  the  zone  of  the  cambium  {Ficus  species  not 
identified). 

In  Bemardin's  Catalogue,  before  mentioned,  there  are  no  less  than 
nine  species  of  this  genus  represented  .as  fiber-prodmcing  plants.  Cele- 
brated for  one  of  its  species  yielding  tiie  fig,  and  another  the  caout- 
chouc of  Assam,  the  genus  Ficus  abounds  in  Southern  Europe,  Africa, 
the  warm  parts  of  India,  and  the  isles  of  the  Southern  Ocean,  and  rep- 
resentatives are  found  in  the  Western  hemisphere.  Eoyle  alludes  to 
the  genus  and  says  "  it  is  probable  that  the  bark  of  some  of  the  species, 
like  that  of  the  paper-mulberry,  may  be  converted  into  half -stufl^  as  the 
bark  of  one  species  is  used  for  paper-making  in  the  island  of  Cfcylon.'' 

In  the  collection  of  Brazilian  fibers  (Exhibition,  1876),  there  is  one 
specimen  that  closely  resembles  the  fiber  of  Broussonetia  papyriferoj 
which  was  obtained  from  a  specimen  of  "  wild  Ag  ^  found  growing  on 

*  This  acconnt  is  condensed  from  a  report  by  the  Japanese  Commissioners  to  the 
{Philadelphia  Exhibition,  1876. 
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the  Doce  River,  tlie  milk  of  which  is  said  to  contain  India  rubber.  Dr. 
Nicolau  J.  Moreira,  reporting  on  fibers  from  Minas  Geraes,  in  a  little 
brochure  of  16  pages,  thus  writes  of  the  plant  producing  these  speci- 
mens : 

The  trunk  leaves,  or  stalk  leaves  (i.  ^.^layersf ),  although  they  cannot  be  separated  into 
distinct  fibers,  nevertheless  offer  an  interest  not  less  industrial.  By  soaking,  the  leaves 
come  out  whole:  when  introduced  between  iron  cylinders,  in  consequence  of  the  com- 
pression suffered,  they  become  very  thin,  vet  preserving  a  remaAable  width  and 
length.  In  this  condition,  to  say  nothing  of  their  being  objects  of  curiosity,  it  is  pos- 
sible to  transform  them  into  thick  garments  for  country  laborers  or  other  workmen. 
*  •  •  Without  further  preparation,  letters  and  official  documents  are  written  on 
the  precious  bark  of  this  rich  tree  of  the  Doce  River.  M.  Leverino  Costa  Leite  has 
taken  from  one  tree  275  cavados  (206  yards)  of  bark  sheets,  three-fourths  of  a  yard 
wide. 

These  samples  are  in  the  possession  of  the  museum, 

16.— GAKABINACEiB. 

Cannabis  sativa. — Hemp. — ^In  our  rambles  among  the  fiber-producing 
plants  of  many  lands,  in  the  pages  of  this  article  we  cannot  fail  to 
notice  how  often  the  word  hemp  is  used  and  applied  to  so  many  differ- 
ent fibers. 

However,  we  are  considering  now  the  true  hemp-plant,  which  grows 
not  only  in  our  own  country,  but  in  many  other  jMjrtions  of  the  civilized 
world,  the  fiber  of  which  is  so  generally  employed  for  rope  that "  stretch- 
ing hemp  "  can  have  but  one  meaning.  In  fact,  it  has  been  so  universally 
employed  in  the  manufacture  of  cordage  that  the  value  of  all  other 
fiberSj  as  to  strength  and  durability,  is  estimated  by  it.  In  many  of  the 
experiments  of  Roxburgh  and  others  we  find  "Russian  hemp"  (Peters- 
burg hemp)  or  "  best  English  hemp  ^  taken  as  standards  of  comparison. 

Its  native  home  is  India  and  Persia,  although  it  is  in  general  cultiva- 
tion in  many  parts  of  the  world,  both  in  temperate  and  more  tropical 
climes,  though  only  in  large  quantities  for  export'  in  Russia  and  Poland. 
French  hemp  is  much  valued,  as  well  as  that  produced  in  England  and 
Ireland :  but  the  finest  quaJity  comes  from  Italy,  and  is  pronounced 
fine,  sort,  light-colored,  and  strong.  Hemp  grows  in  all  parts  of  India, 
and  in  many  districts  flourishes  in  a  wild  state.  It  is  but  little  culti- 
vated for  its  fiber,  although  Bombay-grown  hemp  "  waa  proved  to  be 
superior  to  the  Russian."  In  portions  of  India,  as  well  as  other  hot 
countries,  it  is  cultivated  for  its  narcotic  products,  the  great  value  of 
which  makes  the  India  cultivators  indifferent  about  the  fiber.*  Hemp 
is  laxgely  grown  in  Japan  for  the  manufacture  of  cloth.  This  industry 
is  very  old,  as  prior  to  the  introduction  of  silk-weaving  it  was  the  only 
textile  fabric  of  the  country. 

As  the  processes  of  hackling,  &c.,  are  not  applied  in  Japan,  the  ma- 
nipidation  of  spinning  is  rather  tedious,  aU  the  fibers  having  to  be  taken 
off  one  by  one  and  the  ends  knotted  together  so  as  to  form  a  thread  of 
suf&cient  length  to  be  spooled  and  used  for  weaving.  The  province  of 
Tamato  is  the  principal  center  of  manufacture  of  hemp  fabrics,  Nara, 
the  capital,  alone  producing  400,000  pieces  9  to  10  yards  in  length. 
The  Japanese  method  of  cleaning  and  preparing  hemp  is  to  soak  the 
stems  in  water,  after  which  the  bark  is  stripped  off,  and,  if  necessary, 

•  When  it  is  grown  for  the  resinous  principle  which  forms  the  intoxicating  drug 
called  chang  (Hasheesh),  the  plants  are  placed  some  distance  apart,  so  that  the  air 
and  sun  can  set  to  them ;  while  for  producing  fiber  the  opposite  treatment  is  required, 
and  the  seed  is  sown  thickly  in  order  to  force  the  stems  to  grow  straight  and  tall 
without  branching. 
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cleaned  with  an  iron  tooL  The  inner  fibers  are  then  washed  and 
bleached,  and  broujrht  to  market  in  this  state.  This  is  a  medium  qnal- 
ity.  The  finest  quality,  and  the  whitest,  is  produced  by  steaming  the 
fitems,  soaking  for  one  day  in  water,  and  then  stripping.  A  third  grade 
is  stripped  immediately  &om  the  stem,  and  preserves  a  greenish  color. 
In  this  connection  it  is  interesting  to  note  that  wool  has  never  been  pro- 
duced in  Japan,  and,  as  has  been  shown,  cotton  only  dates  back  to 
the  sixteenth  century. 

Tlie  Sanscrit  name  of  the  plant  is  Bhamga;  in  Hindostan  it  is  called 
Oanja;  the  Arab  name  is  Kinnub^  from  which,  doubtless,  its  Latin 
name,  Cannabis^  is  derived;  in  Persia  it  is  known  as  Bung^  while  in 
China  it  is  Chu  tsao,  and  Japan,  Assa.  A  dozen  other  names  might  be 
given,  but  the  present  will  serve  to  identify  it. 

The  plant  is  so  well  known  in  this  country,  and  the  mode  of  cultiva- 
tion and  preparation  of  the  fiber  such  a  familiar  matter  to  those  inter- 
ested in  producing  it,  that  description  seems  unnecessary.  Interesting 
£u>ts,  however,  connected  with  the  hemp  industry  will  be  found  in  part 
second  of  this  report.  The  museum  series  of  specimens,  through  the 
donations  of  the  commissioners  of  the  various  countries  represented  at 
Uie  Centennial,  is  quite  fbll  and  complete,  in  fact  more  so  in  the  foreign 
department  than  in  our  home  series.  It  was  noticeable,  in  preparing 
our  own  museum  exhibit  to  send  to  Philadelphia,  that  the  hemp  in- 
dustry in  this  country  had  declined  materially  from  the  meager  re- 
sponse to  calls  for  specimens.  The  cause  of  this  decline,  the  remedy, 
and  the  future  prospects  of  hemp  cultivation  in  this  country  are  given 
in  another  portion  of  this  report.  Among  the  specimens  in  the  museum, 
the  samples  presented  by  the  Flax  and  Uemp  Commission  are  preserved, 
and  form  an  interesting  study.  There  are  no  si>edmen8  of  hemp  mana- 
facture  in  the  collection. 

17.— MusAcnELB. 

We  have  been  considering  thus  far  the  exogenous  plants,  the  liber  of 
which  is  produced  in  the  bark,  and  which,  as  we  have  seen,  includes  all 
our  finer  textiles,  as  cotton,  ramie,  flax,  jute,  &c.  We  now  come  to  con- 
^gider  the  class  of  endogens,  furnishing  what  is  generally  termed  foUa- 
'eeous  fiber,  which  is  much  coarser  than  fibers  of  the  first  class,  and  used 
principally  for  cordage,  as  the  Manila  hemp,  ]S'ew  Zealand  flax,  pine- 
apple fiber,  &c.  The  first  family  is  that  of  the  plantain  and  banana, 
to  which  the  Manila  hemp  belongs. 

Musa  texiilis. — Wild  Plantain. — This  plant,  as  well  as  the  fiber  pro- 
duced from  it,  the  celebrated  IVfanila  hemp,  is  called  Abaca  by  the 
natives  of  the  Phillippine  Isles.  Other  names  are,  however,  given  to  the 
different  qualities  of  the  liber,  as  handala^  which  appeai*8  to  be  the  harder 
and  stronj^'er  outer  fiber,  which  is  used  for  cordage.  The  finer  fibers  of 
the  inner  layer  are  called  lupis^  and  are  employed  in  weaving  delicate 
fabrics,  while  the  intermediate  layers  furnish  the  Aupoz^  which  enters 
into  the  manufacture  of  the  web-cloths  and  gauzes.  The  natives  dis- 
tinguish the  several  varieties  of  the  plant  as  follows :  AJ)a€<i  hrava^  or 
the  wild  Ahaca^  called  by  the  Bicolcs  Agotdi]  the  mountain  Ahaca<^ 
which  is  used  for  makini,^  ropes,  callod  Ar/otag  saul  Amoqidd ;  the  8aga{i 
of  the  Bisayasj  the  La-quis  of  the  Bisayks,  by  whom  the  fibers  of  the 
original  Abaca  are  called  Lamot    The  Malay  name  is  Pissang  utun. 

The  speeies  of  Musa,  among  which  are  the  plantain  and  banana,  are 
tropical  plants,  found  in  many  j)ortions  of  the  globe.  They  are  indig- 
enous in  the  Phimi>pine  Isles  and  the  islands  of  the  Indian  Archipelago. 


Digiti 


zed  by  Google 


VEGETABLE  FIBERS.  639 

They  have  been  cultivated  from  the  most  remote  times,  in  tropical  cli- 
mates, in  subtropical  Asia,  America,  and  Africa,  and  the  islands  of  the 
Atlantic  and  Pacific  Oceans,  lor  the  sake  of  the  fruits.  In  the  Phil- 
lippine  Isles,  where  it  is  most  used  for  its  fiber,  the  phmt  is  found  in  both 
a  wild  and  cultivated  state.  The  natural  groves,  however,  are  consid- 
ered property. 

The  Abaca  ia  cut  when  about  one  year  and  a  half  old,  just  before  its  flowerine  or 
fructification  is  likely  to  appear.  If  cut  earlier,  the  fibera  are  said  to  be  shorter  but 
finer.  It  is  cut  near  the  roots,  and  the  leaves  cut  off  just  below  their  expansion.  It 
is  then  slit  open  longitudinally,  and  the  central  peduncle  separated  from  th'b  sheath- 
ing layecs  of  libers,  which  in  short  are  the  petioles  of  the  leaves. 

The  fibrous  coats,  when  stripped  off,  are  left  for  a  day  or  two  in  the 
shade  to  dry,  and  are  then  divided  lengthwise  into  strips  three  inches 
wide.  They  are  then  scraped  with  an  instrument  made  of  bamboo,  until 
only  the  fibers  remain.  When  sufficiently  scraped,  the  bundles  of  fibers 
may  be  shaken  into  separate  threads,  after  which  they  are  sometimes 
washed,  then  dried  and  picked,  the  finest  being  separated  by  women 
with  great  dexterity. 

After  the  fiber  has  been  cleaned  in  this  manner,  it  is  ready  fbr  the 
manufacture  of  cordage,  and  for  all  purposes  where  a  coarse  fiber  is 
employed.  The  fine  fiber,  however,  which  is  to  be  used  for  weaving, 
undergoes  the  still  fhrther  operation  of  beating,  which  is  performed  with 
a  wooden  mallet,  which  renders  the  fiber  soft  and  pKable,it  having  first 
been  made  up  into  bundles.  The  separate  filaments  are  then  fastened 
together  at  their  ends  by  gumming;  it  is  wound  into  balls,  and  is  then 
ready  for  the  loom.  Sometimes  it  is  dressed  like  flax,  on  a  kind  of 
hackle,  and  afterwards  washed  many  times  in  running  water  until  per- 
fectly free  from  all  extraneous  matter,  after  which  it  is  hung  over  poles 
or  ropes  to  dry. 

M.  Perrouttel,  a  French  botanist,  in  the  ^^AnnaJes  Maratimes  et  Colon- 
iales  du  France^^  states  that  the  Abaca. of  the  Phillippines  differs  essen- 
tially from  all  the  varieties  of  banana  known.  Its  stem  is  15  to  20  feet 
high,  of  a  dark  green  color,  and  very  smooth  on  its  surface.  Its  leaves 
are  of  the  same  color,  long,  straight,  with  strongly  marked  nerves.  The 
fruit  is  small  and  triangular,  resembling  abortive  bananas,  and  scattered 
here  and  there  near  the  extremity  of  the  fruit-stem.  The  plant  requires 
a  rich  humid  soil,  and  flourishes  in  thick  forests  at  the  base  of  the  moun- 
tains, where  it  acquires  in  a  short  time  an  extraordinary  development. 
In  regard  to  the  capability  of  the  Abaca  for  the  manufacture  of  fine 
febrics,  the  writer  says : 

Of  the  finer  sort  tissues  or  muslins  are  made  of  great  beauty,  which  are  very  dear, 
even  in  Manila.  I  had  a  number  of  shirts  made  from  the  muslin,  which  lasted  me  a 
Tery  long  time,  and  were  cool  and  agreeable  in  the  use.  But  it  is  especially  in  France 
that  tissues  of  this  material  are  host  made  and  of  the  greatest  beauty.  Tney  receive 
all  colors  with  equal  perfection.  Veils,  crapes,  neckerchiefs,  robes,  and  women's  hats 
— all  of  great  beauty  and  high  cost,  as  well  as  of  wonderful  durability — are  among  thf 
manufactures  from  the  libers  of  Abaca.  Besides  these  are  various  articles  of  men's 
wear,  such  as  shirts,  Tests,  pantaloonsj  &c. 

Another  author  mentions  that  beautiful  shawls  are  made  from  it 
In  the  monthly  report  of  this  department  for  1872,  page  365,  there  is 
a  communication  on  this  subject  by  a  resident  of  the  I'hillippine  Isles, 
from  which  it  will  be  seen  that  a«  late  as  1872  no  other  method  of  ex- 
tracting the  fiber  than  the  laborious  scrapini^,  described  alx)ve,  has  been 
devised.  Two  men  will  cut  and  scrape  about  25  pounds  of  the  fiber  in 
a  day,  the  man  that  cuts  the  trees  transporting  them,  stripping  the 
byers,  and  cleaning  the  scraped  fiber,  though  it  is  thought  this  is  above 


Digiti 


zed  by  Google 


540    REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

the  average.  "  From  150  to  200  trees  are  required  to  produce  one  picul^ 
or  140  i>ounds  of  fiber,  or  3,200  trees  for  a  ton  of  2,240  pounds."  Thus 
an  Indian  prepares  only  about  12  pounds  of  fiber  per  day,  for  which  he 
receives  his  half  share,  18  cents,  which  is  the  value  of  6  pounds  of  the 
hemp,  "yet  this  insignificant  pittance  suflSces  for  the  wants  of  himself 
and  famOy." 

In  this  connection  it  is  surprising,  when  so  many  hundred  thousand 
bales  of  fiber  are  produced  annually,  and  the  scraping  is  comparatively 
such  a  simple  matter  in  itself,  that  machines  have  not  long  ago  been  in- 
vented to  meet  the  wants  or  requirements  of  the  natives  wid  those  en- 
gaged in  the  hemp  industry.  There  are  no  slaves  on  the  islands*  and 
the  natives  work  on  shares  or  are  small  proprietors.  In  regard  to  Abaca 
culture  in  our  own  country,  the  writer  last  quoted  states : 

If  specimens  of  Manila  plantain  were  imported  and  propagated,  it  might  be  asonroe 
of  jBTeat  profit  in  the  Southern  States.  No  species  of  Jlosa  examined  in  the  Sonth  or 
in  South  America  produces  the  Manila  fiber.  The  plantains  on  this  continent  are  too 
watery  to  i^low  the  formation  of  useful  fil>er  in  the  trunk. 

The  writer,  I  think,  is  mistaken  in  stating  that  the  Abaca  would  flourish 
in  the  ^'  Southern  States."  It  might  succeed  in  Florida.  (See  Plantain, 
or  Musa  paradmaeay  below.) 

The  fiber  is  white  and  lustrous^  easily  separated,  stiff  and  very  tena- 
cious, and  also  very  light,  which  is  a  great  advant^ro  when  the  fiber  is 
used  for  the  rigging  and  running  ropes  of  ships.  Viewed  microscopic* 
ally  the  bundles  of  fibers  are  very  large,  but  are  readily  separated  into 
smooth  fibers  of  even  diameter,  after  the  alkaline  batti.  The  central 
cavity  is  large  and  very  apparent,  the  walls  being  of  uniform  thickness. 
The  ends  grow  slender  gradually  and  regularly.  The  detached  sections 
(cross-sections)  appear  irregularly  round  or  oval  in  shape,  and  the  cen- 
tral cavity  is  very  open  and  prominent. 

As  to  tenacity,  compared  with  English  hemp,  it  stands  as  follows:  A 
rope  of  Manila  3^  inches  in  circumference  and  2  fathoms  long  stood  a 
strain  of  4,669  pounds  before  giving  way,  while  a  similar  rope  of  Eng- 
lish hemp  broke  with  3,885  pounds.  A  second  test  of  rope  If  inches  in 
circumference,  and  the  same  length,  gave  1,490  pounds  for  the  Manila, 
and  1,184  pounds  for  the  English  hemp. 

A  large  and  valuable  collection  of  Abaca  or  Manila  hemp  was  received 
at  Philadelphia  (Exhibition,  1876),  comprising  a  large  portion  of  the 
fiber  exhibit  of  the  Philippine  Isles.  The  fiber  is  exhibited  in  different 
stages,  as  well  as  samples  of  Abaca  cloth  and  the  manufactures  from  iU 
Other  samples  were  received  from  the  Queensland  exhibit,  prepared  by 
Alexander  McPherson. 

The  manufacture  of  Manila  hemp  in  this  country  is  for  the  most  part  con- 
fined to  heavy  cordage.  Mr.  Joseph  Chisholm,  a  veteran  manufacturer  of 
Salem,  Mass.,  states  that  Manila  hemp  began  to  be  used  extensively  in  this 
country,  in  Salem  and  Boston,  in  1824  to  1827.  In  1820  a  sample  was 
brought  to  the  first-mentioned  city  by  John  White,  a  lieutenant  in  the 
United  States  Kavy,  on  the  brig  Elizabeth.    He  also  says : 

In  regard  to  the  grass  hemps.  Manila  hemp  is  stronger  and  more  flexible  (snant,  some 
say)  than  any  other  flprowth.  Tampico  is  more  nearly  allied  to  it,  bat  is  harsh.  Sisal 
is  not  so  strong  as  ^lanila ;  is  of  less  length  and  harsher.  Manila  hemp  as  a  growth 
remains  to  be  rivaled  upon  this  continent. 

This  fiber  is  imported  in  bales  of  270  pounds,  costing  at  present  (Jan- 
uary, 1880)  7i  cents  per  pound.  One  New  York  manufactory  used  in 
1879  41,366,710  pounds  of  this  fiber,  equivalent  to  153,173  bales. 

American-manufEtctured  Manila  for  tiie  most  port  goes  into  the  rigging 
of  vessels,  or  is  used  on  shipboard,  though  it  also  finds  use  for  every 
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purpose  for  which  rope  is  employed.   A  considerable  amount  of  cordage 
is  exported. 

Mma paradisiacal  Musa  sapientum, — The  edible  Plantain  and  Banana. — 
These  plants,  like  the  Manila  plantain,  abound  in  fiber,  coarse  and  strong 
in  the  outer  and  fine  and  silky  in  the  inner  layers,  and  much  of  it  is 
well  adapted  for  cordage.  Royle,  in  regarding  the  first-named  species, 
says  there  is  no  doubt  that  the  large  cultivatcMl  plaintain  of  India  con- 
tains a  considerable  quantity  of  strong  fiber,  in  the  same  way  '<  that  the 
yellow  plantain  does  in  Jamaica,''  and  it  seems  worthy  of  inquiry  whether 
the  wild  and  useless  plaintain  growing  at  the  foot  of  the  Himalayas 
"  may  not  yield  a  stronger  fiber  tJian  any  of  the  cultivated  MndsP  K  the 
plantain  is  considered  such  a  superior  fiber- producing  plant  in  the  Old 
World,  why  should  it  not  be  equally  as  valuable  in  tropical  America  t  It 
is  grown  in  the  West  Indies,*  or,  rather,  fiber  in  quantity  is  prepared 
from  it. 

The  extraction  of  plantain  fiber  is  accomplished  in  two  ways,  the  first 
by  machine-crushing  and  the  second  by  fermentation.  The  tree  is  cut  by 
a  single  stroke  of  a  hatchet  or  cutlass,  six  inches  above  the  surface  of 
the  ground ;  the  tree  is  then  divided  longitudinally  into  four  parts  and 
the  heart  taken  out,  which  is  always  left  for  manure.  One  man  can  cut 
and  split  800  trees  in  a  day.  If  fermentation  is  decided  upon,  the  trees 
are  left  upon  the  ground  until  the  juice  and  sap  are  separated  from  the 
fiber,  when  considerable  weight  will  have  been  lost,  and  the  labor  of 
transportation  much  reduced.  On  the  other  hand,  if  the  tree  is  not  sub- 
jected to.this  process,  it  must  be  carried  to  the  mill  at  once,  and  passed 
through  the  rollers,  which  are  a  foot  in  diameter,  and  about  three  feet 
long.  In  crushing,  the  tender  layers  are  separated  from  those  which 
are  harder  and  riper,  and  the  different  kinds  passed  through  the  mill, 
lengthwise,  the  rollers  being  placed  horizontally.  The  produce  is  about 
4  pounds  of  fiber  to  each  tree.  "  The  stalks  of  the  branches  give  the 
best  fiber,  and  a  larger  quantity,  as  compared  with  the  body  of  the  tree.'' 
One  hundred  pounds  of  sta,lk  will  give  about  15  pounds  of  fiber,  net 
weight,  and  when  a  whole  tree  furnishes  4  pounds  of  fiber,  one-fourth  of 
the  quantity  is  derived  from  the  stalks.  One  hundred  plantain  trees  can 
be  crushed  in  twenty  minutes,  with  one  horse,  allowing  five  minutes  for 
rest. 

After  crushing,  the  fiber  is  boiled  to  separate  the  gluten  and  coloring 
matter,  carbonate  of  soda  and  quicklime  being  used  as  chemical  agents. 

To  make  three  tons  of  fiber  a  day,  it  is  necessary  to  have  four  boilers 
of  800  gallons  each,  and  give  five  boilings  in  a  day,  which  amounts  to 
1,650  pounds  of  net  fiber  for  each  boiler,  or  6,650  pounds  for  the  four 
boilers.  They  require  about  300  pounds  of  soda,  and  a  proportionate 
amount  of  quicklime.  As  the  different  grades  of  fiber  are  pressed  sep- 
arately, they  should  also  be  kept  separate  in  the  process  of  boiling,  the 
lighter  fibers  requiring  about  six  hours  to  bleach,  while  the  darkest  re- 
quire fully  eighteen.  Levers  are  arranged  to  lift  the  mass  from  the  kettles 
or  tanks  when  sufficiently  boiled,  allowing  it  to  drain  into  the  boiler  before 
it  is  carried  away  to  be  washed.  The  washing  should  be  thorough,  that  no 
extraneous  matter  may  be  left  upon  the  fiber,  and  the  work  is  done  by  ma- 
chinery, such  as  is  used  by  paper-makers,  or  the  arrowroot-makers  in  the 
West  Indies.  After  a  thorough  washing  it  is  huug.up  to  dry,  and  when 
thoroughly  dried  is  ready  for  baling,  hydraulic  pressure  being  used  for  the 
purpose.  It  \b  estimat€Jd  that  a  capital  of  $25,000  is  required  for  carrying 
on  die  cultivation  of  the  plantain  on  an  extensive  scale,  and  18  tons  of 

*  A  very  fuU  and  complete  accouut  of  this  iudustry  is  giyen  in  ''  Simmonds^  Com- 
meroial  Products  of  the  Vegetable  Kiagdom,"  by  a  correspondent  in  Jamaica. 
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fiber  can  be  produced  on  5^  acres,  at  a  cost  of  $870^  or  a  little  more  tban 
$48  a  ton. 

The  plantain  may  be  considered  a  valuable  plant  for  i)apcr-making, 
and  its  fiber  might  i)ossibly  be  extracted  for  this  iiurpose  alone  at  acon- 
sideiuble  profit — it  has  been  suggested  at  half  the  above  figures.  Dn 
Koyle  suggested  utilizing  the  plant  for  this  purpose  twenty  years  ago, 
in  India,  where  the  tree  abounds,  but  the  suggestion  had  not  been  acted 
upon  four  years  ago,  as  is  shown  in  an  official  report  recently  published 
in  Calcutta,  where  the  plant  is  mentioned,  with  many  others,  as  one 
whoso  fiber  should  be  utilized  for  paper  manufacture. 

As  to  its  strength,  experiments  by  Dr.  Royle  gave  most  satisfactory 
results.  Fiber  from  Madras  bore  a  weight  of  100  pounds,  while  a  speci* 
men  from  Singapore  stood  a  strain  of  3G0  pounds,  and  Russian  hemp 
bore  190  pounds.  **A  12-thread  rope  of  (India)  plantain  fiber  broke  with 
864  pounds,  when  a  similar  rope  of  pineapple  broke  with  924  pounds** 
Compared  with  English  hemp  and  Manila  (see  experiments  in  tenacity, 
nnder  head  of  Musa  textilis),  a  rope  3J  inches  in  circumference  and  2 
fathoms  long,  made  in  Madras  in  1850,  gave  the  Ibllowing  results :  Tho 

Slantain  dry  broke  at  2,330  pounds  after  immersion  in  water  twenty-four 
ours  5  tested  seven  days  after,  2,387 :  and  after  ten  days'  immersion, 
2,050  5  Manila  rope  and  English  hemj)  dry  gave  4,609  and  3,885  x>ounds, 
respectively.  Though  common  plantain  fiber  is  not  possessed  of  the 
strength  of  Manila  hemp,  yet  it  is  fitted  for  many  purposes  of  cordage 
and  canvas,  and  some  of  the  finer  kinds  for  textilo  fabrics  ^^  of  fine 
quality  and  luster." 

A  sample  of  fiber  of  Mitsa  iapientum  in  the  collection  exhibits  the 
usual  characteristics  of  the  plantain,  and  the  two  fibers  may  be  regarded 
as  almost  identical. 

In  the  New  South  Wales  Catalogue  (Philadelphia  Exhibition,  1876), 
it  is  stated  that  ^'Musa  sapientwn,  so  generally  planted  in  New  Sooth 
Wales  for  its  fruit,  yields  a  fiber  second  only  in  value  of  its  kind  to  that 
of  the  Manila  hemp,  which  is  obtained  from  Mtisa  textiiis.^ 

18.— Bboheliaoejs. 

The  Pine- Apple  family  is  an  important  one,  as  it  contains  a  plant  ftur- 
nishing  not  only  one  of  the  finest  and  most  beautiful  fibers  known,  but 
one  of  the  most  delicate  and  delicious  of  fruits.  The  species  are  all 
fiber-producing,  some  of  them  of  considerable  value.  The  Southern 
Moss  belongs  to  this  group. 

AnanasBa  saliva, — Pine  Apple. — This  plant  is  supxmsed  to  be  a  native 
of  Brazil,  and  introduced  into  the  East  and  West  Indies,  and  now 
found  in  many  parts  of  the  Old  World,  where  it  has  become  so  estab- 
lished and  apparently  wild  as  to  be  thought  indigenous.  It  flourishes 
in  Assam,  in  India,  and  on  the  west  coast  of  Africa.  In  the  Philippine 
Islands  it  grows  in  great  abundance,  and  is  valued  on  account  of  its  fine 
hair-like  fibers,  from  which  is  woven  the  celebrated  pine-apple  cloth  of 
the  Philippines.  M.  Perrouttel,  however,  considers  this  a  distinct 
species,  and  named  it  Bromelia  pigna. 

In  the  Rungpore  district  of  India  the  fiber  is  much  used  by  the  local 
shoemakers  for  twine,  though  it  is  cultivated  ])rincipally  for  its  fruit- 
bearing  qualities,  its  fiber  being  little  appreciated. 

When  preparing  the  fiber  of  the  pinea})ple,  the  leaves  must  bo 
manipulated  in  the  green  state,  as  nothing  can  be  done  with  them 
when  dry.  The  leaves  are  laid  upon  a  board,  and  the  epidermis 
removed  with  a  broad  knife.    Upon  it«  removal  from  the  upper  surfaoei 
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the  fibers  are  seen  lying  upon  the  lower  and  denser  epidermis,  running 
in  a  longitudinal  direction.  Although  very  fine,  the  process  of  bleach- 
ing, by  destroying  tiie  adhesion  between  the  bundles  of  fibers,  renders 
it  so  much  finer  that  it  can  be  spun  like  fiax.  In  the  East  Indies,  where 
the  pine-apple  was  introduced  as  early  as  1600,  the  fiber  is  extensively 
used  in  the  manu&cture  of  the  delicate  fabric  called  pina,  as  well  as  for 
cordage.  Piiia  is  considered  to  be  more  delicate  in  texture  than  any 
other  known  to  the  vegetable  kingdom.  It  is  woven  from  the  untwisted 
fibers  of  the  Ananassa  leaf,  after  they  have  been  reduced  to  extreme 
fineness,  and  after  the  ends  have  been  glued  together  to  form  a  continu- 
ous thread. 

It  is  claimed  for  pine-apple  fiber  that  constant  immersion  in  water 
does  not  in  the  least  iujure  it,  and  the  natives  of  the  East  Indies  increase 
tMs  property  by  tannmg  it,  though  it  la  probably  at  the  exi>enfie  of 
strength. 

The  filaments  of  piiie-apple  are  very  fine  and  flexible  and  very  reaietant.  They  are 
easily  divided  after  treatment  in  the  alkaline  bath,  and  after  being  submitted  to  trit- 
uration. The  isolated  fibers  are  very  fine,  of  a  tolerably  regular  diameter  from  one  end 
to  the  other,  bnt  of  very  different  size.  The  interior  canal,  which  is  very  perceptible 
in  the  largest,  is  not  so  in  the  smaller  ones.  They  are  very  flexible,  curling  and  crisp- 
ing readily  under  mechanism.  The  points  are  rarely  sharp,  and  graduUy  become  slen* 
der.    They  are  rounded  at  the  end,  or,  rather,  blunt. 

In  tests  of  strength  pine-apple  fiber  exhibits  superior  tenacity.  The 
fiber  from  Singapore  bore  a  strain  of  350  pounds  against  260  pounds  for 
New  Zealand  flax.  This  last  named  has  been  proved  equal,  and  in  some 
experiments  superior,  to  best  English  hemp.  In  the  Journal  of  the  Ag- 
ricultural Society  of  India,  vol.  iii,  p.  182,  there  is  a  record  of  a  rope  of 
pine-apple  fiber,  3^^  inches  in  circumference,  standing  a  strain  of  5,700 
pounds  before  br<5tking  (refer  back  to  experiment  with  plantain  fiber, 
when  same-sized  rope  was  used,  under  head  of  Mtcsaparadisiaca).  Pine- 
apple fiber  is  much  valued  in  Brazil. 

Bromelia  syhestris. — Wild  Pine-Apple. — This  is  also  known  as  "  silk 
OTass,"  of  British  Honduras.  It  is  the  Istle  and  Ixtle  of  Mexico,  and  the 
J^ita  (incorrectly  caUed)  or  Pinuella  of  Central  America.  The  plant  in 
Mexico  is  called  ^'UchugillaP  This  plant  also  belongs  to  the  pine-apple 
fomUy,  and  is  widely  diffused  throughout  the  tropics,  growing  every- 
where and  in  aU  varieties  of  soil.  It  is  common  on  the  rocky  hills  of  the 
West  Indies,  and  particularly  Jamaica,  where  the  plants  are  used  as 
hedges  and  fences.  Its  leaves  are  steeped  in  water  by  the  natives,  and, 
after  beating  with  a  wooden  mallet,  yield  a  strong  fiber.  It  is  in  com- 
mon use  for  cordage  on  the  island  of  San  Domingo,  and  is  favorably 
mentioned  by  Dr.  Parry  in  his  report.  The  leaves  from  which  the  fiber 
is  obtained  are  from  1^  to  3  inches  in  width  and  5  to  8  feet  long.  They 
are  quite  thin  and  are  lined  with  a  fine,  tough  fiber,  which  some  author- 
ities consider  a  superior  substitute  for  flax.  In  portions  of  Mexico  the 
Bromelia  is  cultivated  for  its  fiber^  which  is  described  as  very  fine,  from 
6  to  8  feet  in  length,  and  from  its  fineness  and  toughness  commonly  used 
in  belt-making  works.  It  also  finds  application  in  the  manufacture  of 
many  articles,  such  as  bagging  for  baling  cotton,  wagon  sheets,  carpets, 
&c.,  besides  forming  a  valuable  material  for  making  cordage,  nets,  ham- 
mocks, and  similar  articles  of  common  use.  In  Mexico  the  leaves  were 
formerly  subjected  to  the  slow  and  laborious  process  of  hand-scraping, 
and,  as  large  quantities  of  the  fiber  were  used  annually,  suitable  ma- 
chinery was  veiy  much  needed.  In  1875  this  want  was  supplied  by 
native  invention,  so  tliat  now  "  Istle"  fiber  is  produced  in  any  quanti^ 
and  in  an  economical  manner.  As  early  as  1830,  there  reached  the  port 
ctf  Vera  Cruz,  by  the  pass  of  the  San  Juan  alone,  over  188,000  pounds 
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of  dressed  fiber.  On  the  Isthmus  of  Tehuantepec  it  is  used  by  the 
natives  in  the  fabrication  of  thread,  cordage,  mats,  bagging,  clothing, 
and  for  hammocks,  and  the  fiber  is  sometimes  made  into  paper.  It  is 
also  manufactured  into  cloth  by  the  Spaniards,  for  hammocks. 

The  fiber  of  the  young  plants  is  fine  and  white,  though  necessarily 
short.  The  more  mature  the  plant  the  coarser  and  longer  the  fiber,  so 
with  this  knowledge  it  is  an  easy  matter  to  select  just  the  quality  of 
fiber  desired.  The  plants  are  armed  with  spines  or  thorns — used  by  the 
natives  for  needles  and  pins — ^though  these  disappear  in  cultivation. 

Specimens  of  Bromelia  fiber,  firom  British  Honduras,  were  brought  to 
the  notice  of  the  Royal  Society  of  Arts  in  1857,  and  from  examinations 
then  made — 

It  was  ascertained  that  each  fiber  contamed  from  five  to  twelve  or  more  filaments, 
held  together  by  gummy  matter  capable  of  being  dissolved  by  proper  processes. 
Specimens  had  been  passed  over  the  comb  or  hackle  of  a  flax-mill,  and  had  been  pro- 
nounced by  the  most  experienced  flax  spinners  (of  England),  to  be  greatly  superior  to 
Russian  flax,  and  approaching  the  best  description  of  Belgian  in  capability  of  appU- 
cation  to  the  finest  textile  fabrics. 

Sqaier  states  that  the  fiber  of  this  plant  is  probably  more  valuable  in 
every  sense  than  those  of  any  other  tropical  plant,  and  would  seem  to 
be  produced  more  readily  than  those  of  Agave  SisaUma. 

Microscopically  the  fibers  of  Bromelia  differ  from  those  of  Anttna$9a 
sativa^  "  The  interior  canal  is  much  more  apparent  and  the  wails  thinner. 
The  fibers  often  present  great  inequalities  in  the  diameter  of  the  sa^e 
specimen  as  well  as  in  the  thickness  of  the  waUs." 

Among  the  many  samples  of  bromeliaceous  fibers  in  the  Museum 
there  are  several  examples  of  ^'Caragua'^  or  "Caraguata"  fiber  fipom  the 
Argentine  Republic,  which  are  fine,  white,  and  strong,  Boyle,  in  a  work 
on  India  fiber-producing  plants,  mentions  Bromelia  Karatas^  or  the  "up- 
right-leaved wild  pine-apple,''  which  includes  the  "Oaraguata''  of  Pisa, 
and  is  common  in  South  America.  This  is  probably  a  variety  of  Brome- 
lia sylvestria. 

Basylirion  graminifoUum, — Bear  Grass. — A.  sample  of  the  fiber  fipom 
this  plant,  without  locality  or  other  data  than  the  name  given  above, 
occurs  in  the  collection  of  the  department.  It  is  probably  of  Mexican 
origin,  as  the  plants  of  the  genus  are  found  in  that  country;  and  belong- 
ing, as  it  does,  to  the  Itromeliaceae,  it  would  naturally  inhabit  a  tropicid 
or  subtropical  climate. 

The  fiber  resembles  Ixtle,  is  about  2  feet  in  length,  fully  equal  to  it 
in  strength,  though  in  color  it  is  darker,  due  very  likely  to  improper 
mode  of  preparation.  A  peculiarity  of  the  sample  before  us  is  that  the 
filaments  are  filled  with  kinks,  as  though  the  fiber  had  been  folded  upon 
itself  a  number  of  times.  These  do  not  impair  the  strength,  however, 
the  breakage  point  coming  oftener  between  than  on  the  "joints,''  as  these 
kinks  appear  to  l>e,  for  the  filament  has  no  stiffness  at  this  point,  and. 
held  in  the  hand  horizontally,  falls  by  its  own  weight  at  the  tiearest  of 
these  points,  as  though  partially  severed.  The  plants  are  described  as 
having — 

Short  steniB  and  densely-crowded  linear  leaves. (which  .furnish  the  fiber),  drooping 
gracefully,  and  generally  having  a  little  brush-like  tuft  of  fibers  at  the  point.  IV^m 
amidst  these  leaves  the  (lower  stalks  rise  to  a  considerable  height,  the  upper  portion 
being  crowded  with  a  dense  panicle  of  flowers. 

Tillandsia  usneoides, —  Spanish  or  Southern  Moss. — This  plant,  so 
abundant  in  the  southern  portions  of  our  own  country,  is  a  native  of 
tropical  America,  growing  in  profusion  in  Central  America,  West  In- 
dies, and  portions  of  South  America.  In  Brazil  it  is  used  by  tne  country 
people  to  fill  mattresses,  pillows,  cushions,  &c.,  and  it  is  also  used  for 
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packiug  gla.s>5ware  or  poix^elain.  It  is  la  rifely  employed  in  tlio  ai-ts  in 
the  United  States,  in  the  manufacture  ot*  '•  vefrotable  hair,^  and  forms 
an  admirable  substitute  for  eurled  Iiair  for  upbolsteiin^  purposes. 

The  outer  cellular  portion  is  removed  by  steepinij:  the  plant  in  water, 
when  the  filaments  change  their  color  from  gmy  to  black,  and  inapiiear- 
ance  closely  lesemble  ''  hair.'' 

The  plant  is  allied  to  the  pine-apple,  belonging  to  the  same  family, 
though,  as  it  is  seen  in  Southern  forests,  pendant  from  the  bi'anches  of  the 
trees  in  long  gray  tufts,  it  has  far  from  the  ap|)earanc^  of  bromeliaceous 
plants.  Theie  ai*e  quite  a  number  of  patented  machines  and  processes 
for  the  preparation  of  the  iiber,  which  is,  of  course,  conducted  in  tide 
Idouth. 

19.— Amaryllidace^e. 

Agave  Americana, — Century  Plant. — In  America  the  plant  is  known  as 
the  American  aloe,  Carata  and  Pita  ;  ♦  the  last  name  is  also  given  the 
fiber.  It  is  known  in  India  as  Cutihaler  nar  and  Bans-Keora  in  Hin- 
dostau. 

This  plant,  which  is  now  found  growing  in  many  parts  of  the  world, 
is  well  represented  in  the  department  collection.  It  gives  a  brilliant 
fiber  of  considerable  strength,  which  is  useful  for  many  purj^oses.  The 
Indians  of  Mexico  and  Arizona  use  it  for  saddle-cloths  and  cordage. 
The  "saddle-cloths"  are  not  woven,  but  are  merely  masses  of  fiber  of 
i-egular  thickness,  tacked  with  thread  at  regular  distances,  in  the  same 
manner  that  mattresses  are  secured  and  the  hair  kei)t  in  place.  In  the 
West  Indies  it  is  employed  by  the  negroes  for  making  cordage  ham- 
mocks and  fishing  lines,  and  in  Mexico  is  utilized  in  the  lOAnufactnre  of 
ropes  for  use  in  the  mines,  and  in  some  cases  for  the  rigging  of  ships. 
In  South  America  it  has  even  been  used  for  large  cables.  Humboldt 
mentions  a  bridge  in  Quito  with  a  span  of  130  fpct  constructed  of  ropes 
of  Agave  fiber,  some  of  them  4  inches  in  diameter. 

The  name  Pita  follows  it  to  Spain  and  Sicily,  where  it  is  used  for 
cordage  and  mats.  It  is  also  made  into  paper  in  Mexico,  a  sample  of 
"Maguay  paper"  in  the  museum  attesting  it«  value  as  a  paper  stuff. 
The  sanjple  is  clear  and  white  and  of  tine  texture.  In  New  South  Wales 
"  it  produces  such  an  excellent  fiber,  of  such  strong  and  durable  quality," 
it  is  recommended  for  cultivation  for  its  fiber  alone,  particularly  as  "  it 
will  grow  in  almost  any  situation,  and  so  freely  that  under  favorable 
circumstances  it  will  tlower  in  from  seven  to  eight  years." 

The  i)lant  is  so  >;\  ell  known  irom  the  examples  to  be  met  with  in  our 
conservatories  that  adescrii)tion  seems  hardly  uecessaiy;  however,  the 
leaves  are  from  3  to  G  feet  in  length,  ai^e  thick  and  fleshy,  and  formed  of 
hard,  pulpy  matter  intermixe<l  with  the  fibers;  they  are  armed  with  sharp 
spines,  both  at  the  point  of  the  leaf  and  along  the  margins. 

When  the  fiber  is  extracted  by  hand  the  leaves  are  crushed  and  mac- 
erated in  water,  and  the  fibers  separated  from  the  parenchyma  by 
beating.  The  fiber  is  contained  in  roots  as  well  as  leaves.  Another 
plan  in  vogue  is  to  lay  the  long  leaves  upon  a  board,  and  with  a  squai-e 
iron  bar  held  iji  both  liands  they  are  scraped  until  all  the  juice  and  pulp 
are  p^es^e<l  out,  leaving  the  fiber  ready  to  be  cleaned. 

Within  late  years  improved  processes  of  separating  the  fiber  have 
been  invented,  which  will  doubtless  give  it  more  prominence  as  a  com- 
mercial product.    A  machine  for  the  mechanical  extraction  of  the  fiber, 

**  Jiromclia  sylvc-siris  \^  fiUo  caMtd  Pita  by  some  authors,  though  the  name  properly 
beloiij^s  to  J(j{bi'i)  Aiiitrljunu, 
or>  Mi 
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invented  in  1807,  has  been  patented  by  Carlo?;  de  la  Bmpiera.  of  New 
York  City,  and  iu  tbe  latter  jmrt  of  the  year  just  pa^^i-^l  another  ma- 
ehine  was*  bronght  to  public  notice  by  Pedro  Sanchez,  ot'  Tubasco,  Mex- 
ico. 

The  plants  come  to  maturity  in  about  three  year>.  th(m;rlj  they  do  not 
liower  for  ei^cht  and  sonietJine8  twenty  years. 

Among  other  uM»>i  of  the  agave  it  is  employe<l  in  portions  df  S>utb 
em  Europe  as  a  bedji^e  plant,  the  spiny  le-avea  |)articularly  aduptini:  it 
for  the  i»iiriK)se.  i>oap  is  also  mauufactureil  fmm  the  juice,  and  the 
j'rej*h  leaves  cut  in  slit  es  are  occa.»<ionally  used  as  food  for  cattle.  The 
most  imiK>rtant  j)roduct,  however,  is  the  Siip,  which  forms  an  intoxicat- 
ing liquor  known  as  jmlqn^^  from  which  a  kind  of  brandy  is  manufact- 
ured, as  a  further  product,  kiuiwn  as  Aguardiente  de  Magnay. 

Dr.  Forl>es  Koyle  states  that  the  India  Pita  has  been  found  superior 
in  ^trcngth  to  either  coir,  jute,  or  sunn  hemp.  In  a  trial  of  strength 
near  Calcutta,  the  tests  weie  made  with  ropes  one  fathom  long  and  tl^ee 
inches  in  circumference,  with  the  following  results:  The  agave  or  pita 
broke  in  a  strain  of  L^dO^  pounds;  coir,  2,175  pounds;  jut©  L*,4')0^ 
pounds,  and  sunn  hemp  2/J«jni  pounds.  An  exi>eriment  with  Russian 
hemp  and  pita,  the  first  naiiieit  broke  with  100  pounds'  weight,  and  the 
latter  with  270  pounds.  These  experiments  show  the  great  strength  of 
the  fiber,  which  is  worthy  of  more  extendeil  cultivation  and  employment 
in  the  arts. 

Agave  fiber  is  composed  of  quite  large  filaments,  white,  brilliant,  stiff, 
and  light  (in  weight).  They  are  eju^ily  separated  by  friction,  while  at 
the  same  time  preserving  their  stiftness. 

Vetillart  states  that,  viewed  with  the  microscox>e,  the  isolated  fibers 
are  short,  witli  slender  walls,  and  very  large  centrtd  cavity.  They  are 
Bwollen  in  the  middle,  and  terminate  in  a  i)oint,  the  most  frequent  form 
of  which  is  that  of  a  spatula  blade.  They  are  sometimes  lobed  or  bifur- 
cated, and  the  thickness  of  the  walls  varies  in  the  same  fiber.  It  is  verj- 
irregidar,  the  exterior  profile  undulated  or  toothed  to  the  extremity. 

The  peasant  women  of  Fnyal  employ  the  fiber  of  the  "  bitter  aloe''  in 
the  manufacture  of  the  ct»lel)rated  "  Fayal  lace,''  which  has  brought  such 
high  prices  in  Paris,  where  the  gieater  portion  of  this  delicate  fabric  is 
sold. 

In  the  uHiseum  of  the  department  there  is  a  complete  series  of  the  ar- 
ticles in  the  fabrication  of  Aviiich  this  fiber  is  employed.  There  are  about 
twenty-five  women  only  on  the  island  capable  of  producing  this  delicate 
fabric^  its  manufacture  requiring  practice  from  chihlhood. 

Fine  samples  of  agave  fiber  were  secured  at  the  Centennial  Exhibi- 
tion from  New  South  Wales  and  Victoria.  Dr.  Guilfoyle  states  that  in 
the  last-named  locahty  **the  plant  is  of  (piick  growth,  and  thrives  ex- 
ceedingly well." 

Agave  Slmlana. — ^lexican  grass,  Sisal  hemp. — Also  called  grass  hiMnp. 
It  is  the  Cahulla  of  Central  America,  and  the  LosqvU  Henequca  or  Jenc- 
quvn  of  Yucatan,  and  produces  the  fiber  known  as  Sisal  hemp. 

This  s])ecies  of  agave  is  not  so  widely  known  as  the  preceding,  as  iH 
cultivation  seems  to  be  confined  to  the  new  world,  particularly  the  West 
India  Islands,  Yucatan,  and  Central  America.  Dr.  II.  Peiiine  vMxo 
4juced  it  into  Florida  in  1838,  together  vrith  the  Agave  Americana,  and 
the  records  of  his  experiments  are  among  the  chief  sources  of  iuforni.i 
tion  regarding  the  plant  and  its  uses.  The  fall  and  complete  callectlo;* 
of  Dr.  Perrine  is  most  carefully  preserved  in  the  museum  of  this  depai  r 
nient,  having  been  received  from  tbe  National  Museum  a  few  years  ai;4>. 

The  native  mctUod  of  exti-acting  the  fiiber  is  slow  and  laborious,    it 
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is  accomplished  by  meaus  of  rude  wooden  implements,  two  exam])leK  of 
wliicb  are  preserved  in  tbe  mu8eiim.* 

The  tirst  of  these  is  a  thin  strip  of  wood,  2  feet  in  lenfttli  by  5  inches 
wide,  notched  like  a  boot-jack  at  one  end,  the  i>oints,  however,  being 
made  very  shar]>.  With  this  the  leaf  is  split  into  shreds,  and  afterwards 
is  scraped  with  the  second  instniment,  a  piece  of  very  haul  wood,  2  feet 
long,  shaped  with  three  sides,  giving  it  a  triangular  ai)pearance,  ami 
foniis  three  sharp  scraping  edges.  Upon  the  two  ends  handles  are 
formed,  and  the  implement  is  nsed  in  tlie  same  manner  as  a  currier's 
shaving  knife. 

A  chemical  process  which  dissolves  the  green,  fleshy  parts  of  the 
leaves,  leaving  the  flber  intact,  ready  for  washing,  has  also  beeii  em- 
ployed. 

In  Yucatan  the  two  varieties  of  the  fiber  are  distinguished  as  the 
Yashqui  heneqtien^  which  produces  the  best  quality,  and  the  ISacqui  hene- 
qiien^  which  gives  the  greatest  quantity.  It  is  worked  by  machinery, 
and  fVom  July,  1875,  to  June,  1870,  Yncatan  produced  22,000,000  pounds 
of  llenefiuen  fiber,  18,000,i  00  pounds  of  which  were  sent  to  British 
lK)rt8.  The  remainder  was  sent  to  Cuba  an<l  Mexico.  1  am  unable  to 
give  the  figures  as  to  the  American  importation  in  late  years,  but  the 
amount  must  be  considerable,  as  the  flber  is  now  in  high  favor  as  a  cord- 
age material,  manufacturers  claiming  that  it  has  been  growing  better 
and  better  each  year  in  quality.  A  f«w  figures  are  given  in  the  latter 
part  of  the  flax  and  hemp  report,  under  the  heading  "Other  fibers," 
which  will  give  some  idea  of  the  amount  consumed  at  present  in  this 
country.  A  recent  report,  published  in  Yucatan,  gives  the  following 
figures : 

Taknig  If  pounds  of  fiber  for  tlie.yearly  production  of  each  ITrnpqiieu  plant,  we 
come  to  the  conclusion  that  at  present  there  are  more  than  18,000,000  of  plants  under 
caltivatioD.  For  thid  number  of  plaiitn  over  420  scraping- wheels  are  in  opcmtion, 
moved  by  ±id  steam-engines,  with  a  force  of  1,732  liorBC-power,  and  *.tO  wheels  moved 
by  animal  power.  Eacu  scraping- wheel  cleans  daily,  on  an  average, '.100  pounds  of 
fiber ;  so  the  450  wheels  in  existence  do  not  work  at  present  1(»3  days  in  the  year. 

It  is  estimated  that  in  Yucatan  alone  a  capital  of  over  $5,000,000  is 
invested  in  this  industry. 

A  peculiarity  of  this  fiber  is  that  it  resists  the  action  of  daminiess  for 
a  gix*ater  length  of  time  than  hemp  or  similar  fibers,  which  makes  it 
very  desirable  iu  the  manufacture  of  cable-ropes,  &c.,  used  in  the  rigging 
of  ships. 

In  the  Annual  Eeport  of  thivs  department  for  1800,  i>age  257,  there  is 
an  article  on  *' Jeneriueu,or  Sisal  hemp,"  to  which  the  ivader  is  referred 
for  details  of  cultivation  and  pre]>aration,  though  the  article  was  doubt- 
less written  before  thv^>  introduction  of  steam-mills  and  machinery,  as 
the  native  mode  of  treating  the  fiber  only  is  described.  1  will  <jUOte 
but  a  i)aragraph  from  this  report  in  reference  to  the  cultivation  of  '*  Jen- 
etjueu,"  or  Henequen,  in  the  United  States: 

There  is  litth^  doubt  that  very  considerable  tracts  of  land  in  our  own  Gulf  .States 
would  bo  found  suited  to  the  production  of  Jfit^r/Mrw,  and  the  introtlucrion  ot  st*  JMi]u>r- 
taut  an  ii;;rlcul{ural  staple  would  be  the  more  desirable  for  the  rea-sou  that  avid  land. 
M>  iiti^nlarly  adapted  for  raising  Sisal  hemp,  \vould  never  justify  t\w  le;i.si  oi!ii;t.\  in 
iijofjey  or  labor  for  the  raising  of  any  other  crop. 

.samples  of  Sisal  hemp  leaves,  fiber,  and  fine  cordage  were  l»i\iu-lii 
by  Dr.  Parry  from  Santo  Domingo  and  deiwsited  in  the  museum.  These 
sjimpk'6  art  very  fine,  aud  exhibit  the  strength  and  beauty  of  this  fiber. 

Fonnroya  giga/itecu—Giaut  Lily. — This  is  also  the  Caboxija^  or  Cahuja^ 

*■  These  were  also  presented  to  the  department  with  the  Perrine  collection. 

Digitized  by  VjOOQIC 


548    REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

of  tbe  West  Indies  and  South  America.  The  plant  is  closely  alUed  to 
the  agaves,  and  is  found  throughout  ti-opieal  America.  It  grows  in 
Algeria  aud  ^atal,  and  is  said  to  be  common  in  St  Heh^na.  It  has  also 
been  introduced  into  Madras,  and  in  Australia.  It  is  of  moderately 
quick  growth,  and  attains  great  i>erfection.  Like  the  agaves,  these 
plants  have  longlive^l  massive  stems,  immense  fleshy  leaves;,  and  produce 
their  flowers  after  many  years  ui>on  tall  central  stems  in  pyramidal, 
candelabra-like  form. 

The  tiber  is  verj'  similar  to  that  of  the  agave,  and  indeed  is  some- 
times called  Piia^  particularly  in  South  America.  In  Brazil  it  is  called 
Peleria^  and  is  described  as  "  a  white  fiber,  of  a  silken  luster,  but  of 
little  tenacity."  In  Venezuela  it  is  called  Cocuisa.  Dr.  Ernst,  in  the 
catalogue  of  the  Venezuelan  Department  (Exhibition,  1876),  states  that 
the  fiber  is  very  strong^  and  is  used  for  cordage  and  gunny  bags.  It  is 
prepared  in  the  same  manner  as  Sisal  hemp.  Samples  of  the  Venez- 
uelan specimens  are  dyed  in  aniline,  to  show  that  it  will  take  color. 

I  was  shown  a  sample  of  fiber  this  winter,  sent  to  a  New  York  mano- 
fecturer  from  one  of  the  West  India  Islands,  which  I  am  quite  sure  was 
from  the  Fourcroya.  When  received,  the  manufacturer  was  delighted 
with  it,  and  at  considerable  expense  sent  down  an  agent  with  machinery 
to  prepare  it  for  cordage  manufacture.  From  causes  not  explained,  no 
results  were  attained  by  this  venture,  and  the  one  specimen  only  re- 
mained— a  costly  monument  to  an  unsuccessful  fiber  exi)eriment,  or, 
IK\rhai)a,  to  misplaced  confidence.  But  this  does  not  detract  from  t^ 
value  of  the  fiber  in  question,  and  shows,  if  the  sample  was  Fonrcrvyaj 
that  the  fiber  was  considered  worthy  of  utilization. 

Fourcroya  CM&en^.— Samples  of  fiber  from  this  plant,  closely  resem- 
bling the  preceding,  were  brought  from.  Santo  Domingo  by  Dr.  Parry. 
The  plant  is  met  with  in  limited  districts,  and  *'the  large,  fleshy  leaves 
yield  the  fine,  white  fiber  so  extensively  used  in  the  manufacture  of 
ropes."  These  specimens  are  preserved  in  the  museum,  together  with 
a  sample  received  from  Queensland  (Exhibition,  1870),  under  the  name 
'^  Cuba  hemp." 

Doryanthes  eax^?«rt.— Speai*  Lily. — Habitat,  East  Australia.  Thisfiber 
was  met  with  in  tbe  New  South  Wales  and  Victorian  collections  received 
with  the  Australian  exhibit  (Exhibition,  1870).  The  plant  is  "a  tail, 
straight  stem,  20  feet  high,  springing  from  an  aloe-like  tuft  of  broadly 
ensifonn-spreading  basal  leaves,  the  stem  itself  clothed  with  macli 
smaller  appressed  ones.''  The  stem  terminates  in  a  bulky  flower-head 
composed  of  crimson  flowers.  It  is  sometimes  met  Mith  in  cultivation. 
According  to  Guilfoyle,  who  has  pivpared  its  fibers  exjMjri mentally,  the 
leaves  are  a  complete  mass  of  fiber  of  great  strength,  fit  for  stronjr 
ropes,  matting,  cordage,  &c.  It  can  also  be  employed  in  iiaper-making, 
with  good  results.  It  is  of  moderately  quick  growth  in  Victoria.  The 
si>ecimen  has  not  been  thoroughly  prepared,  as  some  of  the  filaments 
are  quite  white,  while  the  majority  are  a  rust  red.  They  are  stiff  but 
fine,  the  white  fibers  being  smooth  and  glossy.  In  strength,  tiie  sample 
before  me  is  considerably  below  the  average  of  fibers  in  this  family. 

20.— Pal^iace^. 

We  now  come  to  a  gioup  of  plftnts,  many  of  wjiich  are  fiber  produo- 
ing.  aud  some  of  them  of  great  celebrity. 

The  pahus  are  found  in  tropical  countries  in  all  portions  of  the  world, 
and  are  among  the  most  useful  plants  to  man  in  the  whole  vegetable 
kingdom.    Boine  of  the  fibers  derived  from  them  are  of  great  strength, 
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aii<l  one  in  particular,  that  of  the  cocoa  palm^  most  valuable  as  a  com- 
mercial product. 

C0CO8  nuciftra. — The  cocoa  palm. — ^The  fiber  of  this  palm  is  known  to 
commerce  as  C'o/r,  Kair^  and  Cocoa  fiber.  Its  names  are  as  various  as 
the  coulitries  in  which  it  grows.  Among  the  forty  or  more  api)ellation8 
that  have  l>een  used  to  designate  it^  the  following  may  be  given  as  the 
most  liable  to  be  met  with.  In  the  Malay  ArchiiHjlago  it  is  called 
Anoer;  J>jai  soi^  in  Borneo;  KelpOj  &c.,  Java;  Jowz-hindk^  Arabia; 
NarkoU  Natsil,  &c.,  Bengal;  Oteri^  New  Guinea;  Sinlo-Katca,  Japan; 
Nadi  N(iH  or  yari  Kera,  Sanscrit,  &Ci 

There  is  hanlly  a  tropical  country  on  the  face  of  the  glol)e  where  the 
cocoa  palm  does  not  tiourish,  and  it  is  impossible  to  ascertain  its  native 
country,  though  it  is  thought  to  be  indigenous  in  some  part  of  Asia,  per- 
haps Southern  India. 

In  the  Coromandel  and  Malabar  districts,  and  in  the  adjacent  islands, 
it  grows  in  the  greatest  luxuriance,  preferring  the  sandy  and  rocky  sea- 
shores to  the  higher  country,  though  it  is  often  found  some  distance 
inland.  It  i»  common  in  Africa,  and  abounds  in  America  and  in  the 
West  India  Islands.  Dr.  Parry  found  it  plentifully  on  the  island  of 
Santo  Domingo,  where  it  forms  groves  on  the  sandy  beaches  at  the  out- ! 
let  of  mountain  streams,  and  bears  fruit  abundantly. 

Its  extensive  jjeographical  tlistribution  is  accounted  for  by  the  fact  of  the  tree  grow- 
ing in  fluch  clofe4  proximity  to  the  neo,  that  the  fruits  fi»Uin/^  on  the  beach  are  washed 
away  by  the  waves  ^nd  afterwards  cast  upon  some  far  distant  shore^  where  they 
readily  vegetate.  It  is  in  this  way  tliat  the  Coral  Ii*land3  iu  the  Indian  Ocean  have 
been  covered  with  those  palms. 

The  fiber  of  the  cocoa  palm  is  contained  in  the  husk  or  rind  of  the 
nut,  which  is  composed  of  a  mass  of  CcwV,  as  the  separated  fiber  is  called.  = 
The  husks  are  removed  by  forcing  the  nuts  upon  sharp  iron  or  wooden 
spikes  fixed  in  the  ground,  one  man  being  able  tA  remove  the  husks 
from  1,000  nuts  daily.  The  proi)er  time  for  cutting  the  fruit  is  in  the 
tenth  month,  as  the  fruit  must  not  be  allowed  to  get  thoroughly  ripe,  as 
the  fiber  becomes  coarser  and  more  difiicult  to  twist,  and  must  remain 
longer  in  the  soaking  pits,  which  is  a  disadvantage,  as  the  fiber  is  ren- 
dered darker.  These  pits  in  some  of  the  islands  are  merely  holes  in  the 
sand,  and  the  nnts  lie  under  the  influence  of  salt  water  a  year,  kept  from 
floating  away  by  large  stones  placed  over  them.  Sometimes  the  nuts 
are  soaked  in  fresh- water  tanks,  and,  as  the  water  is  not  changed,  it  be- 
(K>me8,  in  time,  very  foul  and  dark  colored,  which  afi'ects  the  color  of  the 
coir.  After  soaking,  the  fiber  is  readily  extracted  by  beating.  Fresh 
water  is  said  to  weaken  the'  fiber,  antl  in  fact,  too  long  soaking  will 
produce  this  result  in  any  event.  The  coir  irom  the  islands  of  Kada- 
mat,  Kelton,  and  Chetlat,  iu  the  Laccadives,  is  said  to  be  of  the  be^t 
description,  and  the  manufacture  into  cordage,  is  done  entirely  by  wo- 
men. After  it  is  taken  from  the  pit  and  sutficiently  beaten,  the  extra- 
neous matter  is  separateil  from  the  fibrous  portion  by  rubbing  between 
the  hands.  After  it  is  thoroughly  cleaned,  it  is  arranged  into  a  loose 
roving,  preparatory  to  being  twisted,  which  is  done  in  a  very  ingenious 
manner  between  the  palms  of  the  hands,  so  that  it  produces  a  yam  of 
two  strands  at  once.    (Samples  of  this  c^n  be  seen  iu  the  museum.) 

Three  large  coast  cocoa-nuts  will  yield  1  pound  of  coir,  measuring 
about  130  feet,  whereas  10  small  inland  nuts  are  required  for  1  pound, 
but  it  wilt  give  over  2iM)  feet.  Two  i)ounds  of  such  yarn,  averaging  from 
70  to  75  fathoms,  are  made  up  into  sooties^of  which  there  are  14  in  a 
bundle,  averaging  about  a  ^mund  (28  ])ounds).  A  Mangalore  candt/ 
(500  pounds)  will  thus  be  the  produce  of  5,600  nuts,  and  should  contain 
20,000  fathoms  (120,000  feet)  of  yarn. 
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Coir  liber  is  use<l  by  the  Spaniards  of  tlio  South  Seas  instoad  of  oak- 
um for  calking-  their  vessels,  and  it  is  claimed  that  it  v:i\\  never  rot. 
Coarse  cloth  is  sometimes  made  from  the  fiber,  which  is  used  for  sails. 
The  principal  use  of  coir,  however,  in  the  commercial  world,  is  for  conl- 
age  and  matting.  ••'  The  character  of  coir  has  long  been  eatiiblislied  in 
tiie  East,  and  is  now  in  EnroiH\  as  one  of  the  best  materials  for  cables, 
on  account  of  its  lightness  as  well  as  elasticity."  Shij)8  furnished  with 
coir  cables  have  been  known  to  ride  out  a  storm  in  security  while  the 
stronger  made,  but  less  elastic,  ropes  of  other  vessels  snapped  like  pack- 
thread. Coir  cables  were  used  extensively  in  the  Indian  S(»as  until 
chain  cables  were  introduced.  It  is  rougher  to  handle  and  not  so  neat 
looking  as  hemp  rigging,  but  is  well  suited  to  running  rigging  where 
lightness  and  elasticity  are  desired,  as  for  the  more  lofty  sheets ;  it,  how- 
ever, is  too  elastic  for  standing  rigging.  In  vessels  of  (>00  tons  it  is 
generally  used  for  lower  rigging. 

Coir  fiber  appears  in  the  form  of  large,  stiflF,  and,  as  has  been  stated, 
very  elastic  filaments,  each  individual  of  which  is  round,  smooth,  very 
clean,  resembling  horse  hair.  It  i)Osses8e8  a  remarkable  tenacity  and 
curls  easily.  Its  color  is  a  cinnamon  brown.  These  filaments  are  bun- 
dles of  fibers,  which,  when  treated  with  the  alkaline  bath  and  ground 
in  a  mortar,  are  with  difficulty  separate<l  by  the  needles  for  microscopic 
examination. 

The  individnal  fibors  are  short  and  stiff,  their  -wtilH  rery  tlyck.  notwithstanding 
which  this  thickness  does  not  equal  tlie  size  of  the  interior  canal.  The  snrface  dot's 
not  appear  smooth;  it  is  often  sinuous  and  the  prolile  a])pears  dentated.  The  diarao- 
tor  is  not  very  i*egular.  Tli^  points  terminate  suddenly  and  are  not  shai^p.  The  walls 
appear  broken  in  places  as  tl"  they  were  pierced  with  fibers,  corresponding  with  the 
tlssures  of  the  sections. 

Tests  of  coir  cordage,  by  Dr.  AVight,  gave  the  following  results : 
Hibiscus  cannabinus  broke  with  100  pounds  strain,  coir  broke  with  224 
pounds,  but  bowstring  hemp  {Sameciera  zeylanica)  i^equired  a  stnun  of 
;ilG  pounds  to  break  it.  In  another  series  of  experiments,  made  at  the 
office  of  the  marine  board  in  Calcutta,  i)lain  coir  stood  a  strain  of  823 
pounds,  when  a  remarkably  fine  Siimple  of  European  hemp  stood  1,967 
pounds.  In  this  test  the  coir  stood  Ko.  12  in  strength  and  No.  I  in 
elasticity,  stretcliing  32  inches  against  O.J  inches  for  the  hemp.  Unfor- 
tunately the  length  of  rope  was  not  given,  though  it^  size  was  l.J  inches 
in  circumference. 

The  cocoa  palm  has  other  uses  than  for  food  and  fibers,  which  are  of 
sufficient  interest  in  connection  with  its  textile  uses  to  brietiy  mention. 
The  cocoa-nuts  are  sometimes  used  for  illuminating  pur[)Oses,  to  light 
roads,  and  an  excellent  charcoal  is  yielded  by  the  burnt  shells.  These 
in  their  entire  state  are  manufactured  into  a  great  variety  of  vessels  for 
household  use.  The  tree  itself  is  used  in  the  manufacture  of  small  boats, 
frames  for  houses,  rafters,  si>ear-handle8,  furniture,  and  fancy  articles  of 
ditferent  kinds.  It  is  exported  under  the  name  of  i>orcupine- wootl.  ''  The 
r'ingalese  split  the  fronds  in  halves  and  plait  the  leaves  so  ni(?ely  as  to 
make  excellent  baskets,  and  they  form  the  usual  covering  of  their  huts, 
as  well  as  the  bungalows  of  the  l^iropeans.*'  These  dried  fronds 
also  furnish  fuel  and  are  used  for  torches,  or  they  are  made  into  brooms 
by  tying  the  midribs  tog(4her.  The  leaves  furnish  mats,  Laskets,  autl 
screi^ns,  and  combs  are  made  from  the  midrib  of  the  leaflets  iu  the 
Friendly  Isles.  iVIats  are  also  ma<le  of  the  cocoa  imt  leaf  cut  out  of  the 
heart  of  the  tree,  which  are  described  of  tine  quality,  and  used  iu  the 
Laccadive  Islands  as  sails  for  their  boats.  A  downy  liber  is  also  takeu 
tVom  the  jdant,  which  is  used  to  staunch  the  blood  in  wounds  alter  the 
manner  of  lint 
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Cucoii-imt  oil  is  Olio  ol'  the  best  kno^nproduflsof  (]w  palju,  especially 
as  it  iij  employed  in  the  manutacturo  of  bteuiiue  eaiullui*.  lii  the  East 
it  is  employed  as  lamp-oil,  and  also  for  auointing  the  body.  Fifteen  co- 
foa  nuts  produce  about  two  quarts  of  oil.  The  drink  known  a*  toddy  or 
palm-wine  i§  derived  from  the  tiower  spathes  before  they  have  ex- 
panded. It  is  also  distilled,  and  produces  an  intoxicating  liquor  or 
arrack.  It  is  also  liiade  into  vinegar,  or,  if  it  is  not  allowed  to  ferment, 
may  bo  made  to  yield  jaggery  or  sugar,  which  is  brown  and  coarse. 

We  have  thus  hastily  indicated  some  of  the  uses  of  this  most  inter- 
e«ting  and  valuable  of  i)lants,  which  furnishes  to  commerce  a  most  useful 
hl>er,  and  to  the  natives  of  many  lands  food,  drink,  raiment,  house, 
household  articles  and  utensils,  besides  supplyin^j^  their  wants  in  many 
other  ways. 

The  collection  of  the  department  contains  a  full  series  of  coir  in  the 
various  sta.iros  of  ]>repamtion,  as  the  husk,  the  loose  liber,  yarn,  rope, 
matting,  brushe;^  and  coir  **  curled  hair"  used  for  upholstering.  It  is 
much  esteemed  in  India  for  stutling  mattresses  and  cushions  for  couches 
and  sjiddle>i.  Wny  little  ''coir'-  is  at  present  imported  into  the  United 
States.  An  intiiresiing liber  specimen  is  a  network  of  fibers  taken  from 
the  j)ctioIe  of  the  leaf.  As  setjn  upon  the  tree  at  the  bases  of  the  young 
fronds,  it  is  beautifully  wiiite  ivnl  transparent,  but  at  maturity  it  be- 
comes tough  and  coarse,  and  of  the  same  color  of  coir.  It  may  be 
8tripi>edotl'  in  lar/ye  pieces,  and  the  libers  are  so  straight  and  cross  eacb 
other  so  regularly,  they  aro  used  to  strain  cocoa-nut  oil  or  i)alm-wine. 

C0CO8  crispa, — t'oroja  ralni.— I  am  not  certain  as  to  the  name  of  the 
plnnt  from  which  this  snmple  of  iiber  was  obtained.  It  was  received 
from  the  West  Indies  through  the  Interior  Department,  under  the  name 
Coracco  or  Gorojo  Palm.  Two  varieties  of  Corqjo  are  given  in  the  cata- 
logue of  31.  Bernai\lin,  the  *'  Gorojo  de  la  tena^'  fi-om  the  West  Indies, 
strttetl  to  be  Gocom  cm/xe,  and  the  CorojOj  Gorozo^  or  Gocoyal  from  Cen- 
tml  America,  without  name,  ^^quie^  states  that  the  Corosal,  Coyal,  or 
Oorojo  palm*  abounds  in  dry  n\.d  i-ocky  locations  in  Central  America 
and  Cuba,  and  some  other  j)ortionsof  troi)ical  America.  It  is  described 
as  a  tree  I'O  feet  high,  pixxlucing  a  large  chi.>ter  of  nuts,  with  a  hard 
Hhell,  which  yields  an  od  similar  to  that  of  the  cocoa-nut.  The  trunk 
ami  leaves  of  the  coyal  are  armed  with  long,  narrow,  hard  spines.  "The 
le^ives  are  lined  with  a  long  and  excellent  liber  called  Pitade  Gorojo^  from 
which  ro))es  and  cords  are  mainifa(!tured.  The  fibers  are  equal  to  those 
of  Henequen,  from  which  they  can  hardly  be  distinguished.^ 

The  (ibers,  as  examined,  present  a  ribbon-like  form,  flat  and  smooth, 
and  as  thin  ns  paper.  By  rolling  between  the  hands,  this  ribbon  breaks 
uj)  into  innumerable  filaments,  some  of  them  of  great  fineness,  though 
when  viewed  with  a  magnifying  glass  are  found  to  be  quite  irregular  in 
size,  and  not  altogether  smooth. 

It  miglit  ]»rove  a  valuable  fiber  for  cordage,  though  a  drawback  (iu 
the  si>ecimen  examineil)  is  the  ))resence  of  little  spines,  doubtkvss  those 
mentioned  by  Sipiier,  which  are  as  shai]>  as  needles,  and  half  an  inch 
in  lengtl).  They  are  not  readily  seen,  but  by  grasping  a  handful  of  the 
liber  in  the  hand,  they  make  their  presence  known  with  painful  surety. 

As  to  the  fiber  being  "eqnal  to  Henequen,  from  which  it  can  hardly  be 
distinguished,"  the  present  fiber  is  far  superior  in  point  of  strengtii  to 
any  other  fiber  in  the  museum,  and  in  point  of  resemblance  is  in  no  ro- 
s])ect  like  it,  either  hi  color,  texture,  or  general  appearance.  Its  tensile 
strength  AVith  a  lateral  strain  is  simply  enormous;  by  giving  the  fiber  a 
»4iarp  twist,  however,  it  parts  more  easily. 

•This  is  OQOthor  illnstratioa  of  the  manner  iu  which  native  names  are  mnUipliod, 
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A  juice  is  extracted  from  the  pulpy  lieart  of  the  trunk  of  the  Cowigo, 
whic4i,  when  fermented,  becomes  int(>xic;itiiifr,  like  the  !^[aguay.  This 
pulpy  heart  is  also  fed  to  cattle  in  times  of  di-ought  when  other  vegeta- 
tion is  destroyed. 

Attaleafunifera. — Monkey  or  Para  Grass. — ^This  i^alm  is  indigenous  in 
South  America,  and  in  Bnizil  is  known  by  tlie  name  Pissnba.  In  Vene- 
zuela it  is  called  ChiquecMque, 

The  species  of  the  genus  Attalea  are  all  lofty  trees,  with  large  pinnate 
leaves,  and  yielding  large  clusters  of  nuts.  Tbose  of  A.fnni/era  are  kno\ni 
as  Coquillanuts.  The  stem  of  the  tree  rises  to  a  height  of  20  to  30  feet, 
and  is  straight  as  an  arrow.  From  the  top  of  this  springs  a  tuft  of  pin- 
nated fronds  or  leaves,  often  20  feet  in  length.  The  lil>er  is  derived 
from  the  decaying  of  the  cellular  matter  at  the  base  of  the  leaf  stalks, 
liberating  the  long  filaments  in  large  quantities,  where  it  hangs  in  tufts 
of  ten  or  twelve  feet  in  length.  It  is  used  very  largely  on  the  Amazon 
for  cordage  and  for  brooms.  Its  principal  ex|K)rt  is  to  France  and  Eng- 
land, where  it  is  made  into  brashes  for  street-sweeping  machuies — chiefly 
in  Tjondon  and  Paris.  It  is  one  of  the  principal  brauches  of  commerce 
between  South  America  and  the  Euro|)ean  njarkets,  eight  hundred  tons 
having  been  exported  to  England  alone  in  one  year. 

The  filaments  of  this  fiber  are  exceedingly  coarse,  stiflT,  and  wiry,  but 
smooth  and  round.  It  is  quite  strong  wben  subjecteil  to  lateral  strain, 
but,  bent  sharply,  is  found  to  be  quite  brittle,  and  breaks  with  ease.  Its 
color  is  a  dark  reddish-brown,  and  the  woody  interior  is  cinnamon-col- 
ored. 

A  bale  of  fiber,  together  with  a  number  of  brooms  made  fix)m  it,  for 
household  use,  was  received  from  the  Bi'azilian  Commissioners  (Exhi- 
bition, 187C).  Samples  of  cordage  were  also  received  with  the  Vene- 
zuelan collection,  called  Cable  de  Rio  Negro.  These  cables  are  made  ia 
200-feet  lengths,  and  cost  8o  cents  to  $li40  i>er  inch  of  circumference. 
That  is  to  say,  a  cable  200  feet  long  and  3  inches  in  circumference  would 
be  worth,  at  81  i)er  inch,  ^3.  The  cordage  is  durable  and  light;  swims 
on  the  surface  when  placed  in  water. 

Oreodoxa  regia, — "Palma  real,"  of  West  Indies.— Six  species  of  jmlms 
belonging  to  the  genus  Oreodoxa  are  desciibed — all  natives  of  the  West 
Indies  or  tropical  America.  Dr.  Pairy,  who  brought  the  museum  speci- 
mens from  Santo  Domingo,  says  the  large  sheaths  of  the  leaves  supply 
material  for  thatching,  and  lining  the  sides  of  houses.  It  is  also 
used  for  floor  matting  and  coarse  baskets.  The  external  ring  of  hard 
woody  fibers  on  the  main  stem  is  pressed  out  into  thin  slu^athingboawls. 
The  fruit  of  the  species  is  in  common  use  on  the  island  for  feeding  bogs 
and  cattle. 

Caryota  nrewf. — ^The  Jaggery  Palm. — Samples  of  fil)er  from  this  palm, 
as  well  as  tow  prepared  iVom  it,  were  received  from  the  Philij»i>iue  Islands 
and  from  Victoria,  the  hitter  i»repared  by  Dr.  Gnilfoyle.  The  titn?  is  a 
native  of  Ceylon,  and  thrives  in  nmny  i»ait8  of  India',  as  Malab.nr,  Ben- 
gal, and  Assam.    It  is  also  indigenous  in  Northern  Anstnilia. 

In  Malabar  it  is  calleil  hJvhnpantmhj  and  the  Cingalese  name  is  Kiitnl 
or  KittooL  It  is  a  beautifnl  tree,  givwing  to  a  height  of  GO  feet,  and  is 
surmounted  by  an  elegant  crown  of  graceful  cnrved  leaves.  The  ti-ee 
is  a  foot  in  diameter.  The  fiber,  which  is  black  and  very  coarse,  is  used 
for  making  ropes,  brushes,  brooms,  baskets,  &c.,  and  a  woolly  su Instance 
or  scurf  scraped  from  the  leaf  stalks  is  used  for  calking  boats.  It  is  also 
extensively  used  in  mai^hine  brushes  for  iiolishing  linen  and  cotton  yams, 
for  cleani ng  flax  fiber  alter  it  is  scutched,  for  brushing  vel  vets,  and  othei* 
similar  purposes.    In  Ceylon  the  black  fiber  is  manufactured  into  ix>i)es 
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of  px^^t  strenjjtli  and  cUiraMlity,  which  are  used  for  tjinj?  elephants.  It 
is  both  ro*iuIiir  and  compact,  and  its  manufacture  exhibits  considerable 
skill.     In  Australia,  Dr.  (iuilfovle  J<ays,  it  is  used  for  making  paper. 

The  fiber  is  brownish  black,  the  lihunents  straight  smooth  and  glossy. 
It  exhibits  considerable  tenacity,  and  will  bear  twisting,  as  the  tiber  is 
somewhat  elastic.  Some  of  the  filaments  resemble  horse-hair  very  closely, 
and  drawn  between  tlui  thumb  and  nail  of  thefore-iiuger  curl  as  readily 
as  e>oir. 

This  palm  is  most  useful  to  man,  however,  by  yielding  palm  wine, 
which  is  obtained  from  liie  tlower  stalks.  From  this  sugar  is  manufact- 
ni*ed  in  large  quantities,  this  and  two  other  species  of  palm  supplying 
the  whole  amount  of  sugar  used  in  Ceylon. 

The  central  or  pithy  portion  of  the  stalk  yields  a  farinaceous  product 
equal  to  the  best  sago,  which  the  natives  use  for  ftxKl  in  the  place 
of  bread,  or  boiled  into  thick  gruel.  The  fruits  are  reddish  berries  about 
the  size  of  nutmegs,  and  have  a  thin,  yellow,  acrid  rind. 

Chamwrcps  (species). — Palmetto. — The  Palmetto  is  only  repi^sented  in 
the  Museum  by  sami)le8  of  it^  fan-like  leaves  and  simple  stalks,  which 
are  very  tough,  and  are  capable  of  being  formed,  when  s]>lit,  into  bas- 
kets, coarse  cordage,  and  a  variety  of  objects.  There  are  specimens  of 
paper  in  the  collection  made  from  the  leaves  of  a  species  of  Palmetto 
growing  in  Florida.  The  saw  palmetto,  Chamceropa  serrulata^  which 
grows  on  the  coast  of  South  Carolina  and  in  Georgia,  is  sometimes 
us^  for  stuffing  mattresses;  they  are  split  into  shreds  with  a  hackle, 
then  boiled,  and  dried  in  the  sun  for  a  few  days,  when  they  are  ready 
for  use.  The  negroes  also  make  hats  from  them.  The  leaves  of  the 
smaller  kimls  of  ciibbage  palmetto,  Chamwrops  palmetto^  are  sometimes 
used  as  a  thatch  for  barns  and  outhouses  in  the  Southern  States,  and 
are  quite  durable.  Hats  are  also  manufactured  from  them,  the  leaves 
being  whitened  by  brushing  with  a  solution  of  oxalic  acid  once  or  twic^ 
after  which  they  are  bleached  by  exposing  to  fumes  of  burning  sulphur. 
They  are  also  nmde  into  baskets.  The  spongy  i)ortions  of  the  stem  fiir- 
nish  a  good  substitute  for  scrubbing  brushes,  and  the  palmetto  logs 
have  been  useil  for  building  ]>un)oses,  particularly  for  wharves.  From 
the  dwarf  palmetto,  Sabal  palmetto^  fans  are  manufactured. 

Squier  states  that  the  fiber  of  an  allied  s|>ecies  (0.  hvmilui)  is  used  by 
the  Ambs  to  mix  with  cameFs  hair  for  the  cloth  of  their  tents,  and  also 
for  cordage.  It  is  also  used  for  sails,  and  ''has  been  extensively  em- 
ployed in  France  under  the  name  of 'African  hair'  in  the  manufacture 
ol  caqwts.^  It  is  said  that  the  fil)er,  divested  of  its  glutinous  matter, 
may  be  made  as  tine  as  flax.  '*  It  has  beeu  successfully  made  into  sail- 
cloth, carjiets,  thread,  and  paper." 

In  the  south  of  Europe  i»almetto  fiber  is  extensively  used  in  the  manu- 
facture of  hats,  brooms,  baskets,  &c.,  and  for  thatching  hou>e8.  The 
French  also  manufacture  a  substauice  from  it,  which  is  used  as  a  substi- 
tute for  horsehair,  which  it  much  resembles. 

Palmetto  fiber  is  also  manufactured  in  this  country  into  a  kind  of 
mattress  material,  a  number  of  machines  having  been  i)atented  in  thelast 
five  years  for  its  ])reparation.  It  goes  under  the  name  of ''  hanl  twisted 
I)almetto  fibciy'  the  source  ot*supi>ly  being  the  saw  palmetto,  which  grows 
abun<lantly  in  Florida-  and  other  portions  of  the  Southern  States.  It  is 
manufacturcHl  at  about  5  cents  a  pound,  its  use  being  for  the  upholster- 
ing of  mattresses.  Although  iux)ihiced  so  abundantly  the  manufacturers 
are  obliged  to  compete  with  imported  fiber  brought  from  Africa.  The 
American  ]>roduct  is  held  to  be  sui^erior  to  the  imported  fiber,  yet  the 
manufactuiers  desire  a  little  i>rotectioii  in  the  shape  of  a  heavier  duty* 
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ou  the  Alrican  product.  A  luauiifact  urer  in  Volnsia  County.  Florida, 
thus  wiitea : 

There  is  a  vory  OTcat  liinflranco  Ui  tb©  6uco<>sdfnl  iiiannfactnro  of  tliis  fiber  htrro  by 
tbe  importation  of  the  African  llbor,  which  l«  tbei»rodru't  of  couvlct  labor  in  a  French 
juirfou  at  or  near  Algiers,  ami  ihe  only  meaiw  of  tnconvHi^ement  *  •*  *  wouhl  Ik>  a 
heavier  duty  ou  the  iiuported  article. 

The  palmetto  also  makes  a  fine  samph*  of  iMiper,  and  a  patent  is  hold 
by  Mr.  J.  P.  llorron,  of  Washington  (ii  'n*  a  process  for  reducing? 
the  leaves.  I  have  examined  samples  oi  the  paper,  but  enn  j^fve  no 
facts  as  to  the  extent  of  manufacture. 

Astrocaryujfi  aucumaf — I  qnestiou  this  specimen  of  Braxllian  litwr^ 
as  it  was  only  labeled  ^'Al^eum  on  Akum.^'*  Tiie  fiber,  however,  is 
that  of  a  palm,  and  agrees  in  description  with  that  of  the  Tuoum  of 
Brazil,  the  species  pfivcn  above.  The  iiber  is  obtained  from  the  young 
leaves,  and  is  readily  secured,  as  it  lies  just  under  the  epidermis  of 
the  le^if,  which  is  so  excee<lin^ly  thin  that  it  is  easily  rubbed  oft',  leav- 
ing the  fiber  white  and  chnin.  Jn  strength  it  is  said  to  bo  equnl  to  flax, 
and  the  fllanients  are  so  fine  that  it  has  received  the  name  of  vegetable 
wool.  In  the  specimens  received  by  the  (h»partment  the  tibcr  has  not 
been  cleaned,  yet  in  some  portions  the  b]nHlh\s  of  filaments  are  clear 
and  white,  showing  off  the  fil)cr  to  tlie  host  advaTttage. 

This  fiber  seems  sufllcicntly  strong  lor  line  weaving,  and  from  the 
ease  with  which  it  is  se])arated  might  be  obtained  very  cheaply.  Its 
use  in  Brazil  is  for  the  manufacture  of  not?,  fish-lincF:,  and  hammocks. 

Another  species,  A.  vithjare^  is  found  in  British  (Taiana,Triiii<hul,  and 
other  portions  Of  South  America. 

___      (?)    Accompanying  the  s])e(!imen  described  above  was 

a  bundle  of  reddish  fil^^er,  resembling  eolv  in  color,  but  very  soft  and  fine, 
which  was  gathered  from  an  unknowji  ]>alm  tree  by  S.  L.  <la  Costa  liCite, 
Minas  Geraes,  Brazil. 

The  specimen  is  a  tangled  mas  .  of  fibiT,  the  filannMits  of  which,  when 
carefully  extracted  and  twist«'d  into  packthrea<l,  are  tolerably  strong. 
1  do  not  know  in  what  form  the  fiber  appears  upon  tlie  tree,  or  how  it  is 
produced;  nor  can  1  find  jiny  reference  to  its  ]n'eparation,  uses,  or  value 
other  than  a  mere  mention  in  a  little  brochuret  issued  by  the  Brazilian 
commission  (Exhibition,  1870).  Tbe  author  states  thnt  the  tree  grows 
upon  Doce  Kiver,  and  ^'  from  its  leaves  tnjd  petals  there  come  filaments 
which,  seen  in  a  mass,  have  the  appearance  of  wool.  •  *  •  Facto- 
ries should  be  eoTisidered  fortunate  to  be  able  to  count  it  in  their  treasury 
of  inatei-ian  primasP  The  fiber  is  not  to  be  <M»mp}ired  with  the  preeetling 
in  tenacity,  though  the  filaments  are  finer,  softer,  and  more  gh)ssy. 

21.— ^A^^DANA^E.T:. 

Carlmlovwa  p^7mcf/^.— This  is  a  stemless  species  of  scrov/  pine  found 
in  Panama  and  on  the  coasts  of  New  Granada  and  Iv/uador.  It  grows 
in  shady  places,  and  its  leaves,  which  are  shaped  and  plaited  likeVfau, 
are  borne  upon  three-cornered  stalks  0  to  12  feet  high. 

It  is  interesling  as  furnishing  the  material  from  which  the  Panama 
hats  are  made.    Those  of  the  best  quality  are  plaited  from  a  single  leaf 

**  While  authoritii'8  agreo  that  Tucum  is  an  .-<*t/roran/wm,  JJaclris  acfona  ia  n>tMitionfd 
as  the  Tucum  in  a  vohuno  on  the  r«wo;ircos  of  Jhuzil  d'islnhnt(ul  at  th«  Exbihition  of 
l^ii,  and  Astrocnryum  is  called  the  Tiwuma^i,  In  the  list  of  ilhei-s  by  Benianlin,  i'oe- 
trh  is  called  Terum, 

t  '*  Historical  Notes  concf^rninjf  tbe  Vej^etable  FiberH  cxbibUM  hx  Severino  L.  da 
, Costa  Leite,"  by  Niealun  J.  Moreira,  M.  D. 
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nitb(mtau,v  joining,  tbc  ju'oeess  often  occupying  two  or  tlirce  mouths. 
Tlie  leaves  aie  cut  young,  the  still'  parallel  veiui*  removed,  when  they 
ai*e  split  into  shreilft,  immersed  iu  boiling  water  for  a  time,  tlieu  dried 
jij>d  bleached  iu  the  sun. 

randanm  utiliH. — The  screwpines,  of  i\'hicli  tliei'e  are  30  specie?^  or 
moi'e,  are  most  abundant  on  the  inlands  of  tbc  Indian  Archipelago  and 
on  the  jVIaHcaren  Islands,  8i)ecie8  are  also  found  in  parts  of  India. 
Some  of  them  grow  to  a  large  size,  though  the  majority  are  but  10  or 
12  feet  high. 

The  most  useful  species  is  P.  utilis^  the  Vaeona  or  Bacona  of  Mauri- 
tins,  which  is  cultivated  for  the  sake  of  its  leaves,  which  are  made  into 
sacks  for  coffi'e,  sug-ar,  and  grain.  They  arc  also  employed  for  cordage 
in  the  South  8ea  Islands,  as  well  as  for  covering  huts  and  making  mat- 
ting. 

The  leaves  are  not  cut  till  the  third  year,  and  are  regularly  croi)ped 
every  second  year  afterwards.  A  plant  will  yield  leaves  enough  for 
two  large  bags.  The  leaves  are  prepared  as  soon  as  tiiken  from  the 
tree,  the  oi)eration  consisting  merely  in  s]>litting  the  leaves  into  fillets, 
which  are  three-fourths  to  one  inch  broad  at  the  base,  but  tai>er  to  a 
]K)int.  They  are 3  to  4  feet  iu  length.  ''One  of  them  will  support  the 
weight  of  a  bag  of  sugar,  or  140  pounds,  without  breaking." 

The  sample  of  liber  wjis  prepared  by  Dr.  Guilfoyle  at  the  Melbourne 
Botanic  Gardens,  and  was  taken  from  dead  leaves  of  the  screw-pine. 
It  is  quite  strong,  though  poorly  prepared,  and  very  dark  colored.  The 
fiber  should  be  smooth,  white,  and  lustrous. 

Among  other  species  P.  candelabrum  is  the  chandelier-tree  of  Guiana, 
80  named  from  its  manner  of  branching.  The  fruit  or  seeds  of  some  of 
the  si>6cies  are  eaten. 

22.— LiLIACEiE. 

This  family  contains  a  hirge  number  of  fiber-producing  plants,  several 
species  of  which  are  not  only  well  known,  but  are  exceedingly  valuable 
in  a  commercial  point  of  view. 

The  Yuccas,  so  common  in  our  own  countiy,  belong  to  this  family, 
and  the  best  known  old-world  representatives  are  the  "New  Ze4)land 
Flax''  plant,  and  the  si>ecies  furnishing  the  famous  "  Bow-string  Hemp^ 
of  India. 

Fkormium  tenax. — New  Zealand  flax. — Habitat,  New  Zealand;  It 
has  also  been  introduced  into  Australia,  specimens  having  been  received 
from  Victoria.  The  several  varieties  are:  Jlarakelr,  the  common  variety 
of  the  low  lands,  Faritanewha^  the  yellow  variety  of  the  high  regions  or 
hills,  and  Tihorej  a  su[)erior  quality.  It  is  also  called  Koradi  or  Korere 
by  the  natives,  while  the  fiber  is  known  by  tbe  name  MuJca:  Captain 
Cook  first  brought  this  fiber  to  the  notice  of  Euro[)eans,  he  having  found 
it  in  common  use  by  the  natives  of  New  Zealan<l,  as  he  npeaks  of  "a 
grass  plant  like  flags,  the  nature  of  flax  or  hemp,  but  superior  in  qual- 
ity to  either,  of  whicli  the  natives  make  clothing-lines,  &c."  It  grows 
on  the  nortli  and  south  coasts  of  New  Zealand,  and  is  cultivated  in 
Australia,  though  to  no  great  extent.  It  was  brought  to  Ireland  by 
Underwood  in  1708,  and  has  been  grown  sucoessfullyin  the  open  ground 
in  gardens  in  Waterford,  Cork,  Limerick,  Dublin,  and  Widow  counties. 
It  also  flourishes  on  the  west  cojist  of  Scotland,  though  the  winters  have 
occasionally  been  too  severe  for  it.  The  leaves  of  the  jflant  in  Ireland 
grow  to  6,  G,  7,  and  8  feet  high,  and  it  is  propagated  by  offsets  which 
are  not  removed  until  the  parent  root  is  four  years  old. 
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The  plant  forma  large  tufts,  and  lias  sword-shaped  It^aves,  growing  in 
op|>08ite  rows,  and  elas[Mng  each  other  at  the  base.  One  variety  forms 
leaves  5  and  6  feet  long,  while  another  is  not  more  than  half  the  length. 
Mr.  Salesluiry,  of  the  botanic  garden,  Chelsea,  found  that  plants  three 
years  ohl  will  i>ro(luce  on  an  average  30  leaves,  besides  a  number  of  oQ- 
sets.  Six  leaves  have  produced  one  ounce  of  dry,  available  fiber  after 
having  been  scutched  and  cleaned,  at  which  rate  an  acre  of  land  croppinl 
with  these  plants,  growing  .*>  feet  apart,  would  yield  more  than  600 
]K>unds  of  dressed  fiber.  Tbe  leaves  being  cut  in  the  autumn,  others 
spring  up  anew  the  following  summer.  It  is  said  that  the  plant  may  be 
shorn  of  its  leaves  in  the  morning,  and  before  the  sun  has  set  be  ready 
for  weaving  into  cloth.  Royle  states  the  leaves  are  cut  when  full  grown, 
macerated  in  water  for  a  few  days,  and  then  passed  under  a  weighted 
roller. 

Tlie  principal  operation  is  scraping  and  then  separating  the  fibers  with 
the  thumb-nail,  after  which  combs  are  employed  for  a  more  minute  sep- 
aration. The  tibers  are  subsequently  drieil  in  the  sun,  and  are  perfectly 
white — some  shoit  and  strong,  others  fine  and  silky.  Acconling  to  the 
rei>ort8  ])ublished  by  the  New  Zealand  commissioner  Jit  the  Exhibition 
of  1876,  the  Maoris  (or  natives)  only  use  a  pi>rtion  of  the  fiber  upon  one 
side  of  the  leaf,  the  leaves  being  selected  with  great  care.  They  scrape 
the  leaf  with  a  muscle-shell,  or  piece  of  hoop  iron,  on  tlie  thigh,  after 
which  it  is  soaked  in  water  and  then  dried.  Their  finest  samples  are 
obtaineil  from  i)articular  varieties  of  the  plant,  only  the  youngest  and 
best  leaves  being  used,  and  careful  attention  being  paid  to  the  ma- 
nipulation. *^  This  native-dressed  filler,  however,  constitutes  but  a  small 
portion  of  the  fiber  actually  prepared  on  the  island,  as  large  manufac- 
tories have  been  erected,  where  the  fiber  is  stripped  by  machinery.-'  Two 
modes  of  dressing  the  fiber  are  ]>racticed,  known  as  the  *'cold"  and  the 
"  warm  '^  water  dressing.  The  leaves  of  the  flax  are  fed  to  a  machine 
called  a  stripper  at  the  rate  of  100  to  120  feet  per  minute.  The  drums 
of  these  stripping-machines  are  driven  at  the  rate  of  1,000  to  2,000  rev- 
olutions per  minute,  their  diameter  being  from  14  to  20  inches.  ^Vfter 
|)as8ing  through  the  strippers,  the  partially-cleaned  fiber  is  hand  washed 
in  bundles  of  al>out  20  leaves ;  these  bundles  are  suspended  in  water, 
and  are  allowed  to  soak  for  about  two  hours ;  the  fiber  is  then  spread 
out  on  the  bleachingground  for  a  time,  which  varies  acconling  to  the 
weather,  and  then  hung  on  lines  to  dry.  It  is  then  either  scutched  or 
hackled,  or  both,  packed  in  bales,  and  pressed  for  shipment.  When  the 
strip|)er  is  in  good  order,  and  the  fiber  has  been  fairly  cleanc<l,  the  loss 
in  scutching  amounts  to  from  3  to  5  cwt.  i>er  ton,  and  in  hackling  from 
2  to  3  cwt.  In  the  warm-water  dre&siiig  the  same  oi>erations  are  gor^ 
through  with,  with  the  exception  that  the  fiber  is  washed  and  placeil  to 
soak  from  six  to  twenty-four  hours  in  tanks  filled  with  warm  water, 
which  is  either  kept  heated  by  means  of  fire  or  a  steam-pipe. 

Ni*w  Zealand  flax  fiber  is  almost  white  in  color,  flexible,  soft,  and  ot 
a  silky  luster.  The  bundles  of  fibers  form  filaments  of  unequal  size 
which  are  easily  separated  by  friction.  It  has  considerable  elasticity, 
but  readily  cuU  with  the  nail.  Mierosco]Hcally  examined,  according  to 
Vetillart,  the  fibci^  are  remarkfible  for  their  slight  adherence.  Tho  in- 
divi<lual  fibers  seem  very  regular,  having  a  uniform  thickness,  and  the 
suiface  is  smooth ;  they  are  stiff,  straight,  and  very  tine,  and  the  cen- 
tral cavity  is  very  npi>arent. 

As  to  tenacity,'  Royle  gives  the  breaking  point  of  Xew  Zealand  flax, 
compared  with  flax  and  hem)>,  as  23.7  to  ll.To  and  lfi.75,ix>si>ectively. 
In  the  ofllcial  handbook  of  JSew  Zealand  it  is  stated  that  'uluring  a 
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late  severe  gale  at  Aueklaud  it  was  found  that  flax  rope,  when  subjected 
to  tbe  same  strain  as  Manila  lieuip  {Mti8atextilis)y  reinaiued  unbroken, 
while  the  other  gave  way.^ 

The  collection  of  New  Zealand  flax  samples  in  the  museum  is  both 
large  and  fine,  the  finest  in  the  United  States,  as  the  Kew  Zeiiland  ex- 
hibit at  Philadelphia  was  made  with  great  care,  over  1(K)  different  sam- 
ples of  the  raw  and  manufactured  flax  having  been  sent,  and  tliis  entire 
collection  was  handed  over  to  the  United  States  Government  at  the  close 
of  the  Exhibition,  with  the  exception  of  some  small  dui)licate  samples 
taken  by  representatives  of  one  or  two  industrial  institutions. 

This  series  illastrates  well  the  native  methods  of  preparing  the  fiber, 
aud  samples  of  native  dyexl  (black)  fiber  are  also  shown.  The  machine- 
preparer!  series  is  very  full,  and  the  samples  of  manufacture  include 
nearly  everything  that  could  be  made  of  fiber.  In  cordage  there  are 
thi-eeinch  cables  and  ropes  of  all  sizes,  horse  halters,  small  cordage, 
lead-lines,  fish-lines  (for  sea  fishing),  and  twine  of  the  finest  finish.  The 
series  of  mattings  illustrate  the  many  ways  that  the  fiber  may  be  used 
in  the  household,  as  door-mats,  parlor  aud  bed-room  mats  (in  colors), 
and  hearth  rugs,  while  the  finer  kinde  of  fiber  are  made  into  cloth  not 
unlike  linen  duck,  into  satchels,  table-mats,  shoes  (a  kind  of  sandal), 
sacks,  &c.  Floor  matting,  carriage  and  railway  mats  are  exhibited  in 
variety,  plain  and  in  coloi^s.  The  nets,  of  which  there  are  many  sam- 
ples^  can  haitily  be  told  from  linen  both  in  color  and  finish.  It  is  hardly 
necessary  to  state  that  these  are  not  of  native  manufacture,  as  much  of 
the  fiber  is  exiK>rted,  made  up  into  the  various  articles  enumerated. 
This  is  due.  to  the  fact  that  the  English  rope- makers  will  not  pay  lor 
flax  fiber  a  price  proportionate  to  that  given  for  Manila  hemp,  and  it 
has,  therefore,  been  found  more  profitable  to  manufacture  at  home  and 
export  the  rope  rather  than  the  baled  fiber. 

From  an  examination  of  some  of  the  museum  samples,  which  seem  to 
the  touch  a«  soft  as  the  finest  flax,  I  have  noxloubt  many  beautiful  fab- 
rics could  be  made,  and  finer  than  that  now  shown. 

Murray,  in  a  pami)hlet  regarding  the  plant,  speaks  of  bed-ticking 
being  made  from  it,  and  states  that  he  has  seen  *'fine  fabrics  of  various 
kinds,  affording  demonstrative  evidence*  that  its  fiber  is  susceptible  of 
being  woven  into  tissues  of  the  most  delicate  description.^ 

Besides  the  spetnmeus.here  enumerated,  there  is  a  fine  sample  from 
Queensland,  and  a  small  series  receive<l  from  the  Smithsonian  Institu- 
tion (1869),  doubtless  originally  from  New  Zealand. 

It  may  be  interesting  to  mention  that  in  the  five  years  from  1867  to 
1S71,  inclusive,  as  gleaned  from  the  officijil  hand-book  of  New  Zealand, 
fliix  fiber  was  exi>orted  to  the  valne  of  £2SO,S27,  or  neariy  $1,500,000. 
The  average  for  the  five  years  is  £50,165,  th«*  higest  exi)ortation  being 
in  1870,  when  the  sum  of  jC  132,578  was  realized  from  the  industry  by 
export  alone.  In  the  province  of  Westlaud  the  flax  grows  luxuriantly 
on  the  banks  of  rivers,  and  in  swamps,  and  if  properly  cultivat4»d,  and 
by  stripping  only  the  outer  leaves  of  the  plant  twice  a  year,  it  is  claimed 
that  each  acre  of  land  would  yield  more  than  two  tons  of  marketable 
flax.  In  many  portions  of  New  Zealand  the  plant  grows  wild,  and  the 
right  to  cut  leaves  from  the  waste  lands  may  be  procured  fix>m  the  gov- 
ernment at  a  very  low  cost 

According  to  latest  oflScial  accounts,  the  quantity  of  flax  pro- 
duced has  steadily  diminished,  in  Auckland,  as  well  as  other  locali- 
ties; this  is  due  to  the  present  low  ju'ice^  of  the  fiber,  mill  owners  finding 
that  £18 16  £2(^per  ton  will  not  remunerate  them.  In  this  country  Sisal 
hemp  has  driven  New  Zealand  fl-.iN:  from  the  market.    The  chief  cost  in 


Digiti 


zed  by  Google 


568    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

connection  with  flax  mills  is  the  motive  power.  The  machines  are  all 
locally  made,  of  simple  construction,  an<l  cheap.  The  profits*  from  the 
preparation  of  the  flax  depend  in  a  gvewt  measure  upon  the  situation  of 
the  mill,  and  the  cost  of  getting  the  j;reen  leaf  to  the  mill,  and  the  fiber 
to  market.  The  building  for  a  flax -mill  need  not  be  large  or  expensive, 
but  it  must  have  a  dry  store-room,  and  a  baling  press.  The  work  in  these 
mills  is  largely  i)erformed  by  women  and  boys. 

Hanseciera  zeylaiiica^  Sanseviera  guincensis^  tianseviera  lati/olia, — *^  Bow- 
string Hemp,"  African  Hemp. — These  three  species  are  representeil  in  the 
Museum  collection  by  large  samples  of  fiber  received  from  the  Queens- 
land exhibit  (Exhibilion,  1876). 

The  name  Bow-string  Hemp,  generally  given  to  the  first-named  species, 
has  also  been  applied  to  other  plants  or  the  genus  8.  (/uinwnsiSy  being 
called  African  Bow-string  Hemj).  S.  zeyUinica  is  the  best  known,  how- 
ever, and  is  common  on  the  Ceylon  coast,  from  which  it  take^  its  name. 
The  plant  has  been  known  and  prized  in  India  from  remote  antiquity 
under  the  name  of  Murca.  In  the  catalogue  of  Indian  fibers  (Exhibition, 
1862),  it  is  called  Moorga^  Mazool^  and  Moorgavee.* 

It  is  at  present  known  under  the  vernacular  name  of  Murgavi^  lifurga, 
and  MazooL  Its  Sanscrit  synonym  is  Goni.  The  gei\us  Sanneciera 
abounds  on  the  coast  of  Guinea,  ar<mnd  Ceylon,  and  along  the  Bay  of 
Bengal,  extending  to  Java  and  the  cojists  of  China.  They  are  stemless, 
perennial  plants,  throwing  out  runners,  and  having  oidy  root  leaves, 
which  are  thick  and  fleshy,  and  usually  sword  or  lance  shaped,  with 
sheathing  bases.  They  flower  from  January  to  May,  and  the  plants 
grow  wild  in  the  jungles.  They  are  easUy  i)ropagated  on.  most  everj* 
sou,  from  the  slips  which  issue  in  great  abundance  ftt>ra  the  roots 
i-equiring  little  or  no  care,  and  not  requiring  to  be  renewed  often,  if 
at  all. 

Dr.  Buchanan  found  this  plant  employed  in  the  manufacture  of  cord- 
age at  Bangalore,  and  bow-strings  are  still  made  of  it  in  the  Sircai-s,  and 
along  the  coast  of  Bengal.  In  the  interior  of  Bengal  it  is  equally  com- 
mon and  wild,  but  not  so  largely  used  for  fiber.  The  leaves  are  3 
or  4  feet  long  when  the  plant  is  cultivated,  and  the  fiber,  which  ex- 
tends the  whole  length,  is  sei)arated  from  the  pulpy  i>ortion.  The  na- 
tive method  of  preparing  the  fiber  is  to  i)lace  these  leaves  "  upon  a  smooth 
board,  then  prc-s  one  end  of  the  leaf  down  with  one  of  the  gi^eat  toes, 
and  with  a  thin  bit  of  hard  stick,  held  between  the  two  hands,  they 
scrai)e  the  leaf  from  them,  and  very  quickly  remove  every  part  of  the 
pulp."  This  is  also  accomi)li8hed  by  steeping  the  leaves  in  water  until 
the  pulpy  imrtion  decays,  when  the  fiber  is  washed  and  cleaned,  though 
in  some  cases  steeping  dissolves  the  fiber.  It  is  estimated  that  40  [>ouuds 
of  fresh  leaves  3^  or  4  feet  in  length  will  yield  a  pound  of  deaned  fiber, 
or  over  1,600  pounds  of  cleaned  fiber  per  aci'e,  at  a  gathering;  with  a 
favorable  season  two  such  gatherings  may  be  assured  annually. 

Royle  states  that  the  untwisted  fiber  will  bear  a  strain  of  280  |K)und8 
compared  with  ^\gave,  which  bore  1*70  pounds,  though  Dr.  Wight's  ex- 
periments gave  362  pounds  for  Agave  to  tUG  i)ounds  for  the  Sameviertx. 
Dr.  I\oxburgh  ascertained  that  a  line  of  Moorga  fiber  i  feet  long  l>ore 
ii  weight  of  120  pounds,  when  a  cord  of  the  same  size,  made  of  Kussia 
hiMiip,  boi^e  but  105  pounds.  After  i^emaiuing  in  water  IIG  day ;5.  the 
iMi'iner  bore  a  weight  of  30  pounds,  while  the  latter  was  entirely  votttJt 
If  i ;  not  eon^4dered  equal  to  Manila  hemp, 

i  iberof  aS'.  ^tmwns/^,  which  is  sometimes  introduced  inio  Uu-  Ui.ukHs 

*  Also  spcllt'd  Muoigiilivce. 
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of  Europe,  has  been  thought  by  some  to  be  8U[)erior  to  Xew  Zealand 
flax.  The  strength  of  its  tiber,  an  tested  by  the  Agii-llortieultural  So 
ciety  ot*  India,  was  found  sutlieient  for  liawsers  and  cublCvS,  while  their 
fineness  and  tenacity  are  attested  by  their  being  used  by  jewellers  for 
thread  upon  which  to  string  pearls. 

S,  Roxburghiana  is  considered  by  English  authorities  as  a  distinct 
species,  common  on  the  Bengal  coast,  and  larger  than  the  Zeylanica, 
though  Koyle  does  not  a<lmit  it. 

^'.Ta/tapmo«ri  is  probably  a  distinct  species;  it  is  called  KatuKapel, 
and  found  on  the  Malabar  coast.  This  plant,  upon  experiment,  has  pro- 
duced fiber  as  fine  and  soft  as  human  hair,  and  x>ossessing  extraoixlinaiy 
strength  and  tenacity.  Very  superior  examples  have  been  likened  to  raw 
silk,  and  the  firmness  of  the  fiber  **  induced  the  Kev.  J.  Garrowto  have 
it  woven  into  cloth,  which  he  declared  was  as  fine  a  piece  of  cloth  as  he 
had  ever  seen.''  The  fiber  takes  color  readily.  Sameviera  fiber  was 
formerly  considere<l  a  valuable  paper  stock  at  Tiichinopoly,  where  the 
tow  was  use<l,  while  the  fiber  served  as  packing  for  steam-engines. 

Considered  microscopically,  *'  the  fibers  are  fine,  and  constitute  a  white, 
brilliant  filament,  jwssessing  a  stillness  that  does  not  disappear  with 
friction.  The  fibers  are  hollow,  straight,  and  smooth,  with  walls  of  uni- 
form thickness.  The  central  cavity  is  large.  The  points  are  shar^)  and 
slender.'' 

In  6'.  latifoUa  the  bundles  are  large,  and  are  slightly  refined  by  fric- 
tion. It  corresponds  in  general  appearance  with  the  Zeylanica  given 
above. 

Yucca  aloifolia^  Yucca  angustifolia^  Yucca  baccata^  Yucca  filamentosa, 
Yucca  gloriosa. — Vaiiously  named  Adam's  ^Needle,  Si)anish  Bayonet, 
Bear  Grass,  Aloe-leaved  Adam's  Needle,  &c. — The  collection  contains 
quite  a  series  of  fibers  in  various  stages,  manufactured  from  one  or  an- 
other of  these  plants.  The  AloifoUa  and  Gloriosa  are  known  by  the  com- 
mon names  of  Adam'^  Needle,  Spanish  Bayonet,  Dwarf  Palmetto,  &c. 
The  filamentosa  is  sometimes  called  Bear's  Grass,  Silk  Grass,  Eve's 
Thread,  &c.  They  thrive  in  nearly  all  portions  of  the  United  States, 
and  flourish  in  the  poorest  soife.  Y,  gloriosaj  also  ciilled  Fetre  by  the 
Mexican  Spaniards,  according  to  Nuttall,  "is  used  for  cordage,  ropes, 
&c.,  as  well  as  for  packing  cloth,  and  is  extremely  durable."  Elliott,  in 
his  Botany  of  South  Carolina,  speaks  of  it  as  one  of  the  strongest  fibers 
of  the  vegetable  kingdom. 

Natives  of  the  warmer  portions  of  the  United  States,  they  thrive  in 
Europe,  Africa,  India,  and  Australia.  One  species  finds  its  way  into  our 
gardens,  ev<;?n  in  more  northern  sections  of  the  country,  and  are  con- 
spicuous in  the  blooming  season  for  their  large,  white,  lilyliUe  flowers, 
as  well  as  lor  their  long,  sword-shaped  leaves,  terminating  in  a  shuri) 
X)oint.  There  is  no  record  to  show  that  their  fibers  have  ever  been  em* 
ployed  other  than  experimentally  in  this  country,  if  we  except,  the  lim- 
ited u.se  nuulc  of  the  fiber  by  Indians  and  Mexicans  of  Arizona  or 
Sonora,  in  the  rude  manufacture  of  cordage.  There  is  one  samjde  oi 
rope  In  the  juuseum,  from  Xow  .Mexico.  It  is  fully  half  an  inch  in  diam- 
eier,  very  rudely  made,  tMe  fiber  coarse  and  harsh,  but  of  great  strength. 
This  sample,  as  w<'ll  as  fine  specimens  of  the  fiber  from  which  it  was 
piepared,  was  derived  from  Y.  baocata.  In  Bernardin's  list  I  find  Yucca 
fiiamcnto^a  is  also  ealleil  Henequen  (Mexican  name  of  Agave  Slsalana), 
h<an  Mliif  li  it  may  bo  inferred  that  tlie  Yucca  has  been  regarded  to  a 
cei'tain  cMeut  a  commercial  liber,  probably  exported  vrItU  the  Sisal  fibei' 
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under  tbe  one  name  Ileneqnen,*  as  Cannabin  aaflva  is  sometimes  ex- 
ported from  India  witb  Crotalaria  juncea^  under  the  one  name  of  Suuu. 

The  filamenls  of  Vacca  are  wliite,  brilliant,  and  stiff,  coinpo>*o<l  of  irrej^alar  bundle**, 
tbc  moBt  of  wbicb  ai-e  large.  By  rubbing  briskly  l)otwpen  tbe  fingers  tbe  bundles 
break  up  into  fiuer  fibers,  but  always  preserving  a  gn'at  deal  of  stiiruess.  TUo  walls 
are  usually  tliick,  and  tlie  central  cavity  very  appaient ;  tbe  ends  grow  slender  regu- 
larly, and  are  rounded  at  tbe  extremity. 

Yucca  fiber  possesses  a  moderate  tenacity,  but  is  somewbat  brittle, 
and  cannot  be  made  to  lose  its  barslnioss. 

In  tbe  Australian  collections  (Exbibition  of  1870)  tbere  are  examples  of 
y.  aloifolia^  tbe  Aloe-leaved  Adam's  Needle,  i)rei>ared  by  Dr.  Guilfoyle, 
who  states  tbat  "  tbougb  a  native  of  Soiitb  Amenca,  it  sncceeils  admir- 
ably in  Victoria,  and  is  of  moderately  quick  growtb."  He  also  calls  it 
the  Dagger  ])lant.  Dr.  Guilfoyle  sent  a  si)ecimeu  of  tbe  Y.  Jilamentosa 
(*'Tbe  tbready  Adam's  Needle"),  wbicli  also  tbrives  in  Australia,  where 
"its  leaves  are  found  rich  in  fiber  and  of  good  quality." 

Little  has  been  done  in  our  own  country  in  tbe  way  of  manufacture- 
A  machine  has  been  invented,  as  will  be  seen  by  reference  to  part  two 
of  this  report.  Specimens  of  fiber  recently  submitted  to  the  writer  only 
prove  what  has  often  been  asserted,  tbat  Yucca  liber  is  valuable  and  can 
l>e  utilized  for  a  variety  of  coarse  uses. 

Cordylhie  pumila. — ^Tbe  Dwarf  Palm  Lily. — Habitat,  New  Zealand. 
The  tilxT  from  this  plant  is  another  of  Dr.  Guilfoyle's  pre]>arations.  The 
native  name  is  Ti-raiiriku  "The  leaves  of  tliis  interesting  species  of 
Conlyline  grow  to  a  great  length  and  yield  an  abundance  of  liber  of  long 
staple,  suitable  for  rojies,  mats,'*  &c.  It  is  also  convertible  into  a  good 
quality  of  paper.  The  fiber  is  from  2A  to  3  feet  in  length,  stmight,  white, 
and  glossy,  but  very  stiff,  resembling  fiber  of  Yucca  or  Agave,  and  seems 
to  hHve  been  extracted  in  coarse  bundles  of  filaments,  which  must  be 
hackled  to  be  reduced  to  anything  like  fineness.  It  is  fully  as  strongas 
Yucca  fiber,  and  would  make  excellent  rope  of  great  tenacity. 

Tbe  plantsof  this  genus  are  erect-stemmed,  shrubby  palm-like  Liliaceae, 
bearing  spreading  and  very  ornamental  beads  of  elongate  striated  leaves. 
The  S])ecie8  are  found  in  tropical  Africa,  in  Madagascar,  and  tbe  Maai- 
arine  Islands,  and  in  the  Malay  Archipelago.  Two  species  at  least  are 
found  in  Australia  and  New  Zealand,  and  all,  doubtless,  would  pro- 
duce excellent  fiber.  Fiber  and  tow  from  Cordyline  indicisa^  the  tall 
"  Palm  Lily,"  were  also  received  from  the  Victoria  collection,  prepared  by 
Dr.  Guilfoyle.  They  are  not  as  fine  as  the  preceding,  however,  though 
possessing  considerable  strength.  A  very  rudely-nmnufactured  ro[>e 
from  the  last  named  species  accompanies  the  collection.  This  fiber,  how- 
ever, is  darker  colored,  and  possesses  little  of  the  beauty  of  the  preced- 
ing example,  which  has  been  cjirefully  i)re[>ared.  Neitlier  Koyle  nor 
Vetillart  make  mention  of  this  filx»r.  tbougb  it  is  named  in  lieruaidiu'a 
catalogue. 

Dracwna  Draco. — Dragon's  Blood  Tree.—Habitat,  Teneriffe.  Grows 
also  in  AusUalia.  Fil)er  of  this  plant  was  also  rec<eivcd  witb  the  Vic- 
torian collection  from  tbe  Melbourne  Botanic  Garden,  wiierc  it  is  thor- 
oughly established.  Dr.  Guilfoyle  states  tbat  *"  tbe  fiber  is  stmng  and 
tiexible,  but  the  tree  is  of  very  slow  growth."  It  is  i>repare»l  from  the 
leaves,  and  is  white,  fine,  and  lustrous,  and  between  18  incbi-s  and  2 

*  LatdY  1  Jiud  tbat  VetiUart,  in  npeakiiTg  of  Ytcva.  makes  tliis  statement :  **  It  8tvin«» 
certaiu  tbat  in  tbe  cargoes  of  Pi i a  wbicb  arrive  at  tlie  nmrktt,>or  Knrope  tbere  is 
fonn<l  a  ]»ro|K)rtion,  more  or  less  couMderuUe,  of  Viicea  fiber.  It  is  dilticnir  to  distin- 
ii}\\s\\  tbe  one  from  tbe  otber.  and  it  is  atlaptable  to  Ibo  same  u&es.'»  la  tbis  case  it  ii 
exported  witb  liber  vi  Ayui*  omtricnai. 


Digiti 


zed  by  Google 


VEGETABLE  FIBERS.  561 

feet  in  length.  It  is  not  as  strong,  however,  as  the  Cordyline  before 
mentioned,  though  it  is  much  softei;. 

2>.  Braoo  "  has  a  tree-like  stem  simple  or  divided  at  the  top,  and  often, 
when  old,  becoming  much  more  crowded,  each  branch  terminated  by  a 
crowned  head  of  lanceolate,  linear,  entire  leaves  of  a  glaueus  green  color, 
which  embrace  the  stem  at  their  base."  The  tree  derives  its  name 
fix)m  a  resinous  sexjretion  or  exuduation  known  to  commence  as  dragon's 
blood,  which  at  one  time  formed  an  article  of  considerable  export  from 
the  Canaries.  Some  of  the  plants  are  gigantic  in  size,  "  the  colossal 
Dragon-tree  at  the  town  of  Orotovia,  in  Teneriffe,  being  75  feet  high  and 
48  feet  in  circumference,  with  an  antiquty  which  must  at  least  be 
greater  than  the  pyramids.'' 

Dianella  lati/olia. — ^A  specimen  of  this  fiber  appears  from  Australia, 
where  it  was  prepared  by  Dr.  Guilfoyle.  He  states  that  the  plant  grows 
on  the  banks  of  creeks  and  fern-gullies  in  elevated  situations,  where  its 
leaves  sometimes  attain  a  length  of  6  feet  He  considers  the  fiber 
good,  and  excellent  for  paper  stock.  The  specimen  still  preserves  much 
of  its  grass-like  form,  having  been  prepared  experimentally  in  a  simple 
manner.  Some  of  the  filaments  are  white  and  brilliant ;  it  is  quite 
strong,  a  few  fibers  twisted  together  requiring  quite  an  effort  to  break 
them. 

Its  name  does  not  appear  in  the  list  of  useful  textile  fibers,  from  which 
it  is  to  be  inferred  it  has  not  hitherto  been  known  as  a  fiber-producing 
plant  of  any  value. 

The  plants  of  this  genus  are  indigenous  in  Australia  and  tropical 
Asia.  They  have  fibrous  roots,  gra^s-like  leaves  (from  which  the  fiber 
is  obtained),  and  i)aniculate-bhie  flowers.  The  plants  bear  many-seeded 
blue  berries. 

23 JUNCACEJE. 

We  now  come  to  a  group  of  plants  producing  fibrous  material,  but  not 
fiber  in  the  strictest  sense  of  tiie  word.  The  rushes  and  grasses,  as  a 
general  nde,  are  used  almost  without  preparation  other  ttian  drying, 
the  entire  leaf  of  the  plant  entering  into  the  composition  of  the  manu- 
factured article,  which  is  coarsely  woven,  plaited,  or  braided  into  shoes, 
mats,  baskets,  &c.,  or  twisted  into  a  coarse  kind  of  cordage.  The 
"  fiber  "  is  sometimes  extracted. 

Junous  vaginattLS. — ^The  Sheathed  Eush. — ^Two  specimens  of  fiber  from 
this  rush  were  received  ftx)m  the  Victorian  collection,  and  are  among 
the  many  fibers  collected  and  prepared  by  Dr.  Guilfoyle..  The  plant  is 
a  native  of  Victoria,  and  grows  abundantly.  It  is  regarded  as  a  good 
fiber  plant  as  well  as  an  excellent  paper  stock,  and  the  fiber  is  said  to 
make  a  good  substitute  for  human  hair.  It  is  a  strong  growing  plant 
and  is  found  extensively  on  the  margins  of  lagoons  and  water-courses. 

There  are  two  farms  of  it  in  Victoria,  one  of  which  is  much  smaller 
than  the  other,  and  which  is  regarded  as  the  best  for  fiber,  while  both 
are  used  for  paper. 

Bushes  have  been  employed  in  one  way  o^  another  for  some  of  the 
purposes  of  other  fiber,, but'they  are  generally  employed  for  mechanical 
puri)Oses  only,  as  in  the  manufacture  of  mats,  baskets,  chair-seats,  &c 
Juncus  effusm  is  cultivated  in  the  province  of  Oomi  in  Japan  for  the 
manufacture  of  floor  mats  of  the  better  quality.  These  are  plaited  very 
closely,  the  interstices  filled  with  rice-straw,  and  are  all  of  one  size, 
namely,  3  by  6  feet,  so  that  they  can  be  moved  fro;n  house  to  house. 
These  mats  are  described  as  soft  and  elastic,  and  are  often  three  or  four 
36Aa 
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inches  thick.  For  common  matting,  rice-straw  is  used,  or  other  rushes, 
as  Scirpus  lacustris^  Hydropgrum  latifolium^  &c.,  are  employed,  which 
grow  everywhere. 

The  finer  kinds  of  rushes  (J.  effusus)  are  sometimes  bleached  in  the 
Biuij  which  gives  them  a  whitish  instead  of  the  usual  yellow  color.  Of 
the  same  rushes  a  lighter  matting  is  made  which  serves  as  blinds  for 
windows,  to  protect  from  rain  the  thin  transparent  paj^ev  which  answers 
for  glass.    The  pith  of  rushes  is  sometimes  used  in  making  rush  b'ghts. 

The  fiber  of  the  tall  variety  of  Victoria  {J.  vagiriatus)  is  sometimes 
over  2  feet  in  length,  while  that  of  the  smaller  one  is  18  to  20  inches. 
In  color  it  is  a  golden  yellow.  Under  the  magnifier  the  filaments  are 
exceedingly  irregular  and  rough,  and  are  quite  brittle.  Twisted  together 
into  a  thread  they  are  as  easily  broken  as  Manila  paper  twine  of  the 
same  thickness.  Specimens  of  paper  were  also  received,  manufactured 
trom.  both  varieties,  as  well  as  from  the  "  Coast  Rush,"  Juncus  maritmns. 

Astelia  Banksii. — ^This  is  a  genus  of  sedge-like  rushes  found  in  the 
islands  of  the  Southern  Ocean.  The  plant  is  a  native  of  New  Zealand, 
and  grows  to  a  height  of  4  feet.  "It  is  rich  in  fiber  suitable  for  ropes, 
pai>er,''  &c.  The  leaves  of  A,  alpinay  which  grow  on  the  sand-hills  of 
the  coast  of  Tasmania  are  edible.  The  fiber  is  of  a  dirty  yellow  color, 
the  "filaments'^  exceedingly  coarse  and  wiry;  rather  brittle  when  bent 
sharply,  but  of  considerable  strength  when  tested  with  a  lateral  strain. 
The  specimen  in  the  collection  of  the  department  was  prepared  by  Dr. 
Gmlfoyle. 

24.— Cypeeace-e. 

Lepidospermaflexuosum. — The  Slender  Sword  Eush. — ^Habitat, Viotoria. 
A  specimen  of  fiber  from  this  si)ecies  was  received  with  the  Australian 
collection.  It  is  exceedingly  brittle,  and  can  only  be  used  in  mats  or 
similar  articles,  where  it  can  be  coarsely  plait^  According  to  Dr. 
Guilfoyle,  the  material  can  be  had  in  large  quantities,  and  is  extensively 
used  by  the  aborigines  for  baskets,  mate,  &c.  He  states  that  "  under 
proper  treatment  it  yields  a  fiber  of  good  quality,''  though  the  present 
sample  would  hardly  verify  the  statement.  It,  however,  might  be  u«ed 
in  paper  making,  though  at  best  is  a  poor  "fiber.'' 

Lepidosperma  elatius. — ^The  Tall  Sword  Grass. — This  specimen  shows 
a  much  better  and  stronger  fiber  than  the  preceding,  and  would  prove 
usefid  for  making  many  kinds  of  coarse  cordage.  The  leaves  and 
flower-stalks  of  the  plant  grow  to  a  height  of  9  feet  in  Victoria,  and  the 
plant  is  found  in  great  abundance,  and  can  be  had  in  large  quantities. 
It  furnishes  a  pulp  for  paper-making,  and  is  used  in  various  ways  by  the 
natives.  This  specimen  is  also  from  the  Victorian  collection  (B^bition, 
1876),  and  was  prepared  by  Dr.  Guilfoyle. 

Gladium  radula, — The  Black  Eeed. — ^This  specimen  ^  as  prepared  by 
Dr.  Gmlfoyle,  who  says :  "  This  coarse-growing,  sedgc-liko  grass  can  be 
had  in  enormous  quantities  throughout  the  colony  (Victoria).  It  is  ex- 
tensively used  by  the  settlers  as  a  thatching  material."  It  is  a  native 
of  Australia.  As  a  "fiber"  it  is  of  no  value,  as  it  has  little  strength* 
It  is  doubtful  if  it  would  make  a  good  paper-stock. 

25.— Gramtne^. 

Zca  «ifli/5.— -Indian  Corn — Maize. — One  of  the  most  interesting  exhib- 
its in  the  fiber  collection  of  the  museum  is  a  series  of  specimeiis  illus- 
trating the  manufacture  of  corn-husks  into  a  textile  materiaL    The 
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series  includes  husks,  extracted  fiber,  spun  fiber,  or  yam,  and  specimens 
of  well-bleached  crash  and  oil-cloths.  The  specimens  were  received  from 
the  Austrian  Government  in  1863,  together  with  a  large  series  of  papers 
made  from  the  same  material. 

The  first  experiments  in  manufacturing  paper  from  maize  were  made 
under  the  direction  of  a  Bohemian  named  Moritz  Diamaut,  at  the  Imperial 
paper-mill  at  SclUogelmuhl,  near  Gloggnitz.  The  experiments,  how- 
ever, were  not  satisfactory,  as  the  endeavor  to  procure  paper  direct 
from  the  unwoven  plant  fiber  was  always  met  with  great  expense.  The 
fact  that  cotton,  flax,  &c.,  were  first  woven  and  worn  and  then  converted 
into  paper,  suggested  the  possible  conversion  of  the  now  material  into 
textiles  first,  and  afterwards  into  paper.  Thus  the  first  process  became 
last,  and  led  to  the  production  of  a  coarse  cloth  which  is  useful  for  forming 
the  »*body"  of  oil-cloths,  as  well  as  for  a  kind  of  toweling  which  will  be 
useful  only  as  it  proves  durable.  The  bleached  specimens  look  well, 
however,  and  have  a  kind  of  softness,  which,  though  several  removes 
from  linen,  would  recommend  them  for  toweling  of  the  coarser  grades. 

The  paper  samples  appear  in  great  variety,  and  many  of  them  are 
fine  and  strong.  (See  the  report  of  this  department  for  1863,  pp.  436- 
438.) 

Arundinaria  tecta.-^onthern  Cane. — In  the  paper  collection  of  the 
museum  there  are  a  number  of  specimens  of  paper  made  from  a  fiber 
produced  from  the  southern  cane  by  ^'steam-blowing,'^  samples  of  the 
fiber  being  also  exhibited.  In  reducing  the  cane  to  this  fibrous  state, 
tightly  compressed  bundles  of  the  "bamboo"  are  placed  in  steam  cyl- 
inders or  guns  24  feet  long  and^  12  inches  in  diameter,  and  there  sub- 
jected to  Sie  action  of  steam  at  a  pressure  of  about  170  pounds  to  the 
square  inch  for  about  ten  minutes.  "  The  gums  and  glutinous  matters 
which  hold  the  fibers  together  are  thereby  dissolved  or  softened,  and 
while  in  that  state  the  cane  is  blown  into  the  air  by  the  force  of  the 
Bteaon  in  the  gun,  and  the  fibers  are  separated  by  the  expansion  of 
steam  among  them.'' 

The  papers  exhibited  are  of  different  grades  of  wrapping-paper, 
'^book,''  and  <^news"  paper,  some  of  the  latter  quite  white  and  clear. 
It  was  claimed  by  the  patentees  of  the  process  that  good  fiber  could  be 
furnished,  from  the  gun,  at  $5  per  ton. 

The  idea  of  utilizing  so  coarse  a  material  for  paper  is  not  new.  The 
Chinese  have  for  ages  used  the  bamboo  for  the  purpose  of  paper-making, 
employing  ''shoots"  one  or  t^o  years  old  for  the  puri)ose.  The  system 
of  reducing  the  bamboo  is  not  so  simple  as  the  steam-blowing  process 
employed  with  cane,  for  it  necessitates  macerating  in  water  for  a  week 
or  more,  after  which  the  pieces — some  5  feet  in  length — are  washed 
and  placed  in  a  diy  ditch  and  covered  with  slacked  lime  for  a  number 
of  days,  when  they  are  again  washed,  cut  into  filaments,  and  then  dried 
or  bleached  in  the  sun.  In  this  state  they  are  boiled  in  large  ketttes 
and  subsequently  reduced  to  pulp  in  wood  mortars  by  means  of  heavy 
pestles.  A  glutinous  substance  is  then  mixed  with  the  pulp,  and  vlj}oii 
this  mixture  the  goodness  of  the  paper  depends. 

Bamboo  has  been  and  is  still  nsod  for  paper-makiD<j  in  Japan,  but  only  to  a  very 
smaU  extent.  The  paper  called  Chilcuahi,  notwithstunaing  that  the  translation  of  this 
yrord  is  "bamboo  paper,"  is  not  made  of  bamboo;  the  name  has  only  been  borrowed 
from  China. 

While  upon  the  subject  of  maize  and  cane  paper  it  may  be  well  to 
mention  that  quite  an  industry  is  carried  on  in  the  South  by  the  manu- 
facture of  paper  from  ^^ba^isse/'  or  refuse  sugarcane  as  it  comes  from 
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the  crashing  mills,  in  Louisiana.  (See  closing  portion  of  the  second 
part  of  this  report.) 

Stipa  tenaeissiina. — Mat  Weed. — This  plant,  which  is  only  interesting 
as  furnishing  a  paper  substance  and  not  a  textile,  grows  abundantly  in 
Algeria  and  also  in  Southern  Spain.  With  the  Arabs  it  is  called  Alfa,  the 
French  call  it  SpariCj  and  the  Spaniards  Esparto,  by  which  name  it  is  com- 
monly known  in  this  countrj\  It  belongs  to  the  grass  family,  growing 
in  matted  tufts,  with  long  leaves ;  a  bundle  of  Esparto  grass,  but  for  the 
color,  resembling  a  corresponding  mass  of  broom.  Both  in  AMca  and 
in  Spain  it  is  manufactured  into  sandals,  hats,  baskets,  mats,  ropes, 
sacks,  nets,  &c.  The  Spanish  shepherds  employ  it  in  making  hurdles 
for  their  sheep,  and  the  Arabs  use  it  in  the  manufacture  of  household 
utensils,  weaving  it  so  closely  that  liquid  food  can  be  carried  in  them. 
The  young  leaves  are  eaten  by  cattle. 

The  Esparto  was  introduced  into  this  country  over  ten  years  ago. 

iSee  annual  report  of  this  department  for  1868,  p.  260.)  In  late  years  it 
las  been  exported  in  considerable  quantities  to  France  and  England  for 
the  manufacture  of  fine  paper,  samples  of  which  can  be  seen  in  the  mu- 
seum, together  with  the  grass  as  imported. 

Vetillart  states  that  when  the  Esparto  is  reduced  to  a  pulp  and  exiun- 
ined  microscopically  the  fibers  are  seen  to  be  "[|hort,  full,  and  smooth, 
and  display  a  very  fine  central  cavity.  They  are  remarkable  for  their 
flexibility  and  tendency  to  curl  up ;  they  are  sufficiently  uniform,  and 
the  diameter  is  regular  for  a  great  part  of  its  length.  The  points,  which 
are  rarely  fine  and  sharp,  are  often  rounded,  sometimes  truncated,  bifur- 
cated, or  notched,"    The  fiber  separates  easily. 

t}partina  cynosuroides. — Fresh  Water  Cord  Grass. — ^This  coarse  grass 
grows  to  a  height  of  from  2  to  6  feet,  upon  the  margins  of  lakes  and 
water-courses,  in  many  parts  of  the  United  States.  A  few  years  ago  it 
was  successfully  employed  at  Quincy,  111.,  in  the  manufacture  of  paper, 
the  source  of  supply  being  the  Mississippi  Eiver,  where  it  was  found  in 
vast  quantities.  It  cost  at  the  mill  about  $5  per  ton,  and  made  a  very 
firm,  better  class  of  brown  wrapping-paper — superior  to  straw — samples 
of  which  can  be  seen  in  the  museum.  The  bruised  stalks  present  quite 
a  fibrous  appearance. 

26.— DlCKSONIBJE. 

The  fiber  mentioned  in  this  famUy  belongs  neither  to  the  Endogens 
nor  to  the  Exogens,  but  to  a  third  group,  Imown  as  AcrogenSj  or  top- 
growers^  which  include  the  tree  ferns. 

Cibottum  menziesii. — ^Tree  Fern. — ^This  plant  is  found  in  the  Sandwich 
Islands,  growing  upon  the  high  lands  at  an  elevation  of  1,000  feet,  and 
produces  a  substance  resemblmg  silky  hairs  or  down.  It  is  caMedJPulu, 
and  in  used  for  upholstering  purposes,  and  particularly  for  stuffing  mat- 
tresses. It  has  become  an  article  of  export  from  the  Sandwich  Islands 
to  the  United  States  to  the  amount  of  several  thousand  pounds  annually, 
the  most  of  which,  if  not  all,  is  consumed  in  California. 

Pulu  consists  of  "  the  hair-like  scales  found  on  the  crown  of  the  stem 
and  about  the  base  of  the  frond  stalks  of  the  ferns.''  One  plant  will 
furnish  but  two  or  three  ounces,  which  requires  four  years  to  be  pro- 
duced. 

Two  other  species,  C.  glatuntm  and  Ghamissoi^  produce  the  "  golden 
moss,''  as  it  is  called  by  the  Chinese,  and  a  species  of  IHeksonia  which 
grows  in  Madeira  also  yields  a  similar  substance,  which  is  used  for  the 
same  purpose.    It  is  also  used  medicinally  as  a  styptic. 
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PART   II. 

OUB   FLAX   AND    HEMP    INDUSTEIES. 

INQUIRY  CONCERNING  PRESENT  PRODUCTION  AND  MANUFACTURE. 

In  coBBection  with  the  foregoiDg  report  upon  the  vegetable  fibers  in 
the  museum  of  the  Department  of  Agriculture  an  obvious  necessity 
appeared,  a  showing  of  the  practical  as  well  as  technical  and  scientific 
sides  of  the  subject,  particularly  in  regard  to  fibers  which  are  or  may  be 
grown  within  our  own  borders.  With  increase  of  population  and  wealth, 
and  advance  in  art  and  culture^  come  new  and  ever-varying  wants  to 
be  met,  requiring  diverse  material  in  all  modes  of  combination.  Fab- 
rics of  strength  superior  to  cotton,  textiles  of  greater  tenacity  than  wool, 
and  textures  surpassing  either  in  cheapness,  are  the  constantly-enlarg- 
ing necessity  of  the  times.  With  a  present  demand  for  35,000,000  yards 
of  bagging  for  cotton,  while  flax-fl^r  enough  to  produce  it  is  thrown 
away,  the  effort  to  extend  the  production  of  flax  bagging  would  seem 
to  be  worth  official  consideration. 

The  importation  of  products  costing,  with  duties,  $20,000,000  per 
annum,  of  which  instead  we  should  export  at  least  an  equal  amoun^  is 
a  feature  in  national  economy  not  to  be  commended.  We  are  introduc- 
ing foreigners,  hundreds  of  thousands  per  annum,  and  setting  them  to 
fruitless  competition  with  the  formers  in  the  production  of  wheat  and 
cotton,  cheapening  our  staple  products,  while  we  send  abroad  for  our 
sugar,  flax,  hemp,  jute,  and  many  other  necessaries  suited  to  our  soils 
and  climate.  It  cannot  be  continued  without  serious  injury  to  our  agii- 
culture.  The  present  moment  is  not  too  early  to  call  a  halt  in  this 
•wholesale  importation  of  raw  material.  One  good  crop  of  wheat  in 
Europe,  with  ours  enlarged  to  500,000,000  bushels,  would  depress  prices 
and  spread  panic  through  the  Northwest,  which  would  give  a  new  and 
terrible  emphasis  to  the  pressing  need  for  diversification  of  our  agricul- 
tural industry. 

There  is  increase  of  flax  for  oil-making  in  the  heart  of  the  wheat-grow- 
ing belt.  Its  rough  straw  is  used  in  immense  quantities  for  paper  stock 
and  largely  for  bagging.  Jute  can  be  grown  throughout  the  cotton 
States,  and  there  is  no  further  doubt  concerning  the  successful  cultiva- 
tion of  ramie.  Abuliton,  the  mallows,  yuccas,  and  other  fiber-bearing 
plants  growing  in  wild  proftision,  invite  wholesale  utilization.  With 
more  invention,  easily  acquired  skill  in  manipulation,  and  more  method 
in  cultivation,  and  care  in  preparation  for  market^  great  and  permanent 
and  ever-growing  industries  may  be  built  up,  providing  labor  for  millions 
who  need  it,  and  increasing  the  present  prosperity  of  the  country. 

In  connection  with  the  foregoing  report,  it  waa  thought  advisable,  for 
greater  completeness  of  the  work  in  certain  essential  points,  to  issue  a 
circular  to  manufacturers,  asking  information  upon  special  subjects. 
Such  a  circular  was  prepared  with  a  view  of  obtaining,  first,  statistics 
in  relation  to  the  fiber-manufacturing  interest;  secondly,  to  gain  a 
knowledge  of  any  recent  experiments  with  new  fibers  that  might  prove 
worthy  of  cultivation:  and,  lastly,  to  learn  as  far  as  possible  the  present 
status  of  the  flax  and  hemp  industries,  and  what  special  encouragements 
are  needed  to  further  the  production  of  these  fibers  in  this  country. 

In  Januaiy  of  the  present  year,  copies  of  the  circular  were  .sent  to 
flax,  hemp,  jute,  and  other  manufacturers  of  vegetable  fiber  (with  the 
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exception  of  cotton),  and  to  such  other  persons  as  are  interested  hi  the 
furtherance  of  American  textile  industries.  At  the  same  time  efforts 
were  made  by  special  correspondence  and  inquiry  to  secure  the  latest 
and  freshest  information  regarding  such  plants  as  ramie,  abutilon,  the 
mallows,  yucca,  and  others,  which  aie  susceptible  of  cultivation,  yielding 
fibers  worthy  of  utilization  in  the  arts.  The  subject  of  new  machinery 
has  also  been  considered,  especially  in  relation  to  those  fibers  which, 
produce<l  as  yet  only  experimentally,  have  been  awaiting  a  cheap  means 
of  mechanical  manipulation. 
The  following  is  the  text  of  the  circular  issued%  ' 

UxrncD  fcjTATHS  Depaktmext  op  Agiucultum, 

WaakiHgtonj  D.  C,  Jamuary  1,  1680. 

Deab  Sib  :  A  report  upon  115  epecica  of  vegetabl©  fibers,  recently  prepared  >y  Mr. 
Charles  B.  Dodge,  of  Now  York  City,  is  ready  for  publication ;  bnt  it  has  been  thonght 
advisable,  in  view  of  the  rapM  advancement  of  the  juto,  flax,  and  hemp  indostries, 
and  of  the  growing  interest  in  ramie  or  China  grass,  to  add  a  chapter,  before  pnb- 
lication,  bearing  particnlarly  upon  the  fibers  namea,  with  the  latest  information, 
statist io«,  &c.,  concerning  their  production  and  manmacture.  It  is  my  desire  that 
this  report  be  as  complete  as  possible  in  its  economic  and  practical  features,  and,  de- 
scribing as  it  does  many  new  or  little-known  fibers  as  well  as  thos^  of  fixed  commercial 
Tiilne,  with  their  usee,  growth,  preparation,  Su.,  to  make  it  of  special  value  alDte  to 
producer  and  manufacturer. 

For  the  purpose  of  raining  correct  information  as  to  the  manufacture  of  the  fibers 
named,  and  a  Kuowletigo  of  other  fibers  that  may  possibly  be  utilised  to  a  very  limited 
extent,  this  clrcnlar  has  been  prepared,  and  the  appended  list  of  questions  submitted 
to  manufacturers  for  reply. 

As  the  department  is  particularly  interested  in  encouraging  homo  production,  and 
of  advancing  the  cultivation  of  new  or  partially-tried  fibers  that  may  prove  wor^ 
of  more  general  use,  it  is  of  special  importance  to  discriminalo  between  native  and 
imported  fiber.  If  yon  have  had  experience  with  other  vegetable  fibers  than  those 
named  in  the  circular  (excepting  cotton),  experimentally  or  otherwise,  any  informa- 
tion that  can  be  ^ven  the  department  concerning  thorn  wiU  be  thankfuUy  received, 
and  credit  given  in  the  report.  The  repUes  to  this  circular  wiU  only  be  used  in  pre- 
paring a  summary  of  results,  which  wiU  interest  none  more  than  the  manufaotuxers 
themselves,  and  will  be  confidential  as  far  as  it  relates  to  the  private  business  of 
individuals,  and  known  only  to  the  compiler. 

Any  envelope  samples  of  manufactures  or  of  fibers  sent  to  Mr.  Dodge  wiU  be  subse- 
quently exhibited  in  the  museum  of  the  department,  credited  to  the  donors  upon  the 
regular  museum  labels. 

Please  reply  at  an  early  datCf  using  the  inclosed  return  enveloi)e. 
I  am,  respectfuUy, 
{    '■  •  W.  G.  LeDUC. 

'  Commissioner  of  Agriculture, 

^  ■'•  QUESTIOXB. 

1.  Name  of  fiber  manufactured  by  you. 

2.  Source  of  supply. 

3.  In  what  form  received. 

4.  Quantity  used  per  annum ;  a  imported,  h  native. 

5.  Price  per  pouna  as  received  at  the  manufactory. 

G.  Do  you  make  a  difierenoe  in  price  between  the  imported  and  native;  and  whyf 

7.  What  class  of  goods  do  you  manufacture f    Uses  ot  such  goods? 

8.  Can  you  give  a  general  statement  of  the  amount  of  each  kind  manufactured  in 
18791 

9.  What  new  machinery  or  processes  have  recently  been  introduced  t 

10.  Principal  market  for  goods  1 

11.  How  docs  the  native-grown  fiber  compare  with  that  which  is  imported  T 

12.  What  experience  have  you  had  with  ramie  or  China  grass? 

13.  Have  you  ever  tested  or  manufactured  other  vegetable  fibers  of  native  growth, 
as  asclepias,  abutilon,  the  mallows,  &c.,  or  any  of  the  tropical  foliacious  fibers,  as 
yucca,  agave  (Sisal  hemp),  or  other  fibers,  and  with  what  results  ? 

14.  Give  \iew8  of  special  encouragements  or  hindrances  affecting  the  extension  of 
such  manufactures. 

At  the  outset  of  the  inquiry  it  was  proposed  to  incprporate  the  fun- 
eral results  of  the  investigation  in  the  main  report  on  the  fibers  of  the 
museum  collection  (Part  I),  and  to  treat  each  plant  under  its  respect- 
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ive  title  and  in  its  appropriate  place.  This  plan  lias  been  carried  out 
with  libers  of  wliosc  growth  and  manufacture  we  possess  only  experi- 
mental knowledge,  and  also  with  flax,  hemp,  and  jute,  in  matters  of 
general  information,  history,  &c.  The  economic  considerations,  ques- 
tions of  production,  supply,  manu&cture,  and  tariff  relations  of  the  three 
named  fibers,  however,  are  so  intimately  related  and  their  interests  so 
connected,  I  have  concluded  to  treat  them  conjointly  in  this  chapter, 
forming  Part  11  of  the  fiber  report.  The  best  methods  of  cultivation 
and  preparation,  particularly  of  flax,  have  been  presented,  and  a  por- 
tion of  the  report  devotfed  to  ramie  and  other  fibers  with  which  practi- 
cal results  have  been  accomplished.  The  report  is  presented  in  the 
hope  that  our  farmers  may  become  more  intimately  acquainted  with 
these  great  sources  of  national  wealth,  and  do  their  share  towards  mak- 
ing fiber  production  in  this  country  an  assured  success. 

PKODUCTION. 

It  has  been  stated  that  next  to  wool  in  the  fiber  production  of  the 
United  States  flax  stands  third  on  the  list.  In  1850  the  product  of  raw 
flax  for  the  whole  country  amounted  to  7,709,676  pounds,  falling  in  1860 
to  4,720,145  pounds,  while,  according  to  tiie  census  of  1870,  there  was  a 
product  of  27,133,034  pounds.  Of  this  quantity  over  87  per  cent  was 
grown  in  the  three  States  of  Ohio,  New  York,  and  Blinois,  Ohio  alone 
producing  over  17,000,000  pounds.  In  order  of  quantity  New  York  and 
Illinois  come  next,  with  something  over  3,000,000  and  2,000,000  pounds 
respectively.  These  8ta;tes  are  followed  by  Pennsylvania,  Iowa,  Wis- 
consin, Michigan,  Kentucky,  and  New  Jersey,  all  producing  above  a 
quarter  of  a  million  pounds,  Pennsylvania  and  Iowa  together  producing 
1,500,000  pounds.  It  is  difficult  to  estimate  the  present  area  in  flax,  but 
it  cannot  lall  much  below  400.000  acres.  There  has  been  a  decrease  in 
acreage  in  some  of  the  easterly  States,  but  this  is  more  than  compen- 
sated in  States  lying  west  of  the  Mississippi,  formerly  producing  com- 
paratively little. 

The  five  States  of  Ohio,  Indiana,  Wisconsin,  and  Kansas  had  a  little 
more  than  150,000  acres  under  flax  cultivation  in  1869,  and  about  250,000 
acres  in  1877-'78.  Ohio  produced  in  1869  17,880,624  pounds  of  fiber, 
and  in  1877-'78  but  7,343,294  pounds,  a  tremendous  falling  oft*.  I  cannot 
find  satisfactory  reports  of  amount  of  lint  produced  in  other  States  for 
the  last-named  date,  but  the  seed  figures  show  an  enormous  increase  in 
cultivation  in  Western  States,  especially  Kansas  and  Iowa.  In  1869 
Kansas  produced  but  1,553  bushels  of  seed  and  Iowa  88,621  bushels.  In 
1877-78  the  production  of  the  same  States  amounted  to  291,309  bushels 
and  529,878  bushels  of  seed  respectively.  The  census  of  1880  will  show 
stUl  larger  figures.  Hemp  cultivation  has  for  the  most  part  been  con- 
fined to  Kentucky  and  Missouri,  other  States  producing  it  only  iu  very 
limited  quantities.  As  long  ago  as  1842  the  production  of  Kentucky 
amounts  to  15,500  tons.  The  following  table  gives  the  production  of 
five  States  since  the  year  1850: 

Hemp  production. 


States. 

1850. 

18C0. 

Tons. 
35  065 

1870. 

Kpntnc'.ky .  ....  ..... 

Tons. 
17  787 

Tons. 
7  777 

MisAonri I 

18  02« 

17*  •><).-. 

2,816 

X*ii»nesi»ee 

5ur»  ',    i'nii) 

.   1,033 
571 

PeauAvlvMiJa 

U 

43 
294 

niinoia 

174 
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This  shows  an  increase  in  the  first  decade— the  production  being 
doubled  in  Kentucky — ^and  a  very  great  decline  in  the  second.  The 
coming  census  will  no  doubt  change  these  figures  materially  as  the  prt>- 
duct  of  Kentucky  has  only  slightly  increas^  since  1870,  varying  from 
7,000  to  8,000,  while  in  some  other  States  there  has  been  a  decided  in- 
crease. With  hemp  production,  hemp  manufiawture  has  also  declined 
greatly  in  Kentucky  since  the  last  census  reports  were  made.  Major 
Proctor  of  the  State  survey  is  of  opinion  that  not  more  than  2,500  tons 
of  hemp  tow  are  now  used  in  the  manufacture  of  cordage,  twine,  and 
bagging,  in  the  State.  He  gives  as  the  several  causes  for  the  decline 
in  cordage  manufeicture  the  introduction  of  manila  fiber,  the  decrease  in 
American  ship-building,  and  the  introduction  of  improved  machinery 
in  the  East.  "  The  extent  of  the  change  wroujght  by  the  introduction 
of  improved  methods  is  shown  in  the  fact  that  in  18^,  4,464  operatives 
produced  $4,078,306  worth  of  cordage,  and  in  1870, 3,698  operatives  pro- 
duced $8,979,382  worth  of  cordage.^ 

FOREIGN  SUPPLY. 

The  imports  of  flax  and  hemp,  raw  and  manufsictured,  during  the  year 
1879  amount  to  $5,781,710,  and  of  this  amount,  $2,798,465  was  paid 
for  the  raw  material  in  the  ratio  of  one  to  two,  flax  being  the  leaser 
import. 

For  the  foreign  flax  supply  we  depend  mainly  upon  six  or  seven  ooan- 
tries,  and  in  the  last  ten  years  but  fifteen  countries  are  represented  in 
all,  only  eight  furnishing  a  steady  supply.  Since  1877,  inclusive,  Russia 
has  furnished  the  largest  amount  and  England  next,  the  last-named  coun- 
try leading  in  the  seven  years  previous.  A  considerable  amount  oomes 
from  Canada,  either  in  the  form  of  tow  or  line.  The  tow  being  subject 
to  a  duty  of  f  10  a  ton  when  intended  for  bagging  manufacture,  though 
it  comes  in  free  for  paper-stock.  The  Boston  market  is  largely  supplied 
from  Archangel,  either  direct  or  via  England,  though  a  large  quantity 
of  this  fiber  also  comes  to  the  i>ort  of  New  York.  Holland  flax  is  used 
to  some  extent,  though  it  is  not  in  such  demand  as  formeriy.  At  one 
time  it  was  consider^  the  most  perfectly  prepared  flax  in  the  market, 
being  even  at  t^e  ends  well  cleaned  and  strong.  Rotterdam  and  Zea- 
land flax  is  imported  in  small  quantities,  and  Belgium  sends  us  small 
amounts,  varying  in  the  ten  years  from  five  to  seventy-five  tons.  But 
ten  tons  were  reported  for  the  year  1879. 

It  is  difficult  to  get  at  the  true  figures  as  regards  any  one  market,  on 
account  of  the  increased  amount  of  indirect  importation  in  small  quan- 
tities. Messrs.  £.  B.  Storer  &  Go.,  Boston,  estimate  the  quantity  of 
flax — ^hackled  and  line — and  also  of  tow  received  in  that  market  during 
the  year  1879  to  be  3,730,000  pounds.  By  far  the  largest  portion,  o« 
3,583,400  pounds,  was  received  from  Russia,  and  of  this  quantity 
1,405,300  pounds  was  imported  in  the  form  of  tow.  The  small  bahmce 
wa*^  received  chiefly  from  Ireland  and  the  Netherlands,  there  being 
59,500  pounds  from  the  former  country  and  87,100  pounds  from  the  lat- 
ter. Very  little  line  or  dressed  flax  was  imported  last  year,  nearly  all 
of  it  being  hackled  or  undressed,  and  flax  in  this  condition  of  a  supe- 
rior quality  is  imported  at  a  slight  duty  because  a  partial  manufacture. 

In  1879  the  flax  importation  into  New  York,  as  per  figures  furnished 
by  Barbour  Brothers,  amounted  to  1,420  tons,  or  3,180,800  pounds;  970 
tons  of  this  was  flax  costing  from  $300  to  $550  per  ton,  leaving  450  tons 
of  tow  valued  at  $225  per  ton,  a  total  valuation  of  flax  and  tow  to  tfaa 
amount  of  $600,000. 
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Referring  to  the  customs  figures  we  find  that  for  the  year  ending  June' 
30, 1879,  there  were  2,935  tons  of  raw  flax  fiber,  including  tow,  imiwrted 
from  seven  countries,  at  a  cost  of  $969,451,  a  falling  oft*  from  the  pre- 
vious year  of  $207,778,  and  a  smaller  amount  than  in  any  year  since 
1870,  when  the  raw  flax  imports  were  100  tons  less. 

The  following  table  of  quantities  and  values  shows  the  sources  of  for- 
eign flax  supply  for  the  last  ten  years. 


Countries. 

187a 

187L 

1872. 

1673. 

1874. 

Tons. 

Valne. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Belginm 

5 

9 

524 

99 

$443 

1,812 
245^106 
36,284 

75 

4 

1,780 

674 

$33,761 

1,344 

606,075 

208,082 

85 
51 

817 
278 

$14,486 
12,342 

885,963 
98,534 

9 

13 

1,094 

8U 

$3,112 

2,463 

418, 192 

107,345 

G6niuaiy  ............... 

6 

1,579 
87 

$1,682 

337,608 
28,509 

Rnfflim^ 

Sc^lMid 

IreUnd 

Omia4a,  ftlY 

493 

9 

129 

649 

10 

82,961 

61,077 

176,187 

2.019 

i,'i28 
430 

51 
860 

82 

159, 323 
52,186 
22,888 
87.224 
5,412 

638 

398 

237 

1,517 

1 

152,600 
44,634 
98,197 

854,489 
475 

558 
972 
217 

139,900 

104.129 

76,610 

805,178 

1,289 

854 
393 
258 

153, 184 

British  AnstralMiA 

Tfe^h^Tlftndii 

48,070 

BQMia 

489     119^659 
5            718 

other conotries -  -- 

XW    J       _,. 

ToUl 

1,927  1605,962 

8. 672  !694. 832  '&  274  !l.  890. 747 

4,171 

1, 137, 737 

3,426  ,  942,038 

'    r   ' 

C«imtries. 

1875. 

1876. 

1877. 

187a 

1879. 

Tons. 

Value. 

Tona. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Belginm t 

G^miAQY    ......  .  . 

27 

1 

«0» 

730 

69 

1,408 

139 

189 

1.156 

$9,121 

237 

288,831 

264, 178 

30,378 
195.493 

12,419 

63,568 
253,685 

18 

*556* 

339 

14 

1,540 

310,043 

162,743 

9,539 

272,628 

44 

$19,458 

69 

$26,127 

10 

13,787 

Kngland 

747 
250 
228 

128 
1,459 

810, 619 
116,782 
132,917 
238,908 
730 
38,578 
885.177 

284 

247 

642 

1.275 

11 

49 

1,$28 

io8,i7i 

76.220 

822,510 

175,121 

970 

18,272 
449,838 

eis 

364 
299 
458 

193.051 

Scotland 

167. 816 

Ireland 

169,220 

Canada»fto 

British  Anfltralft«ia 

84,459 

Netherlands 

Bossia 

148 

1,087 

8 

'"47,"772 

246,769 

2,232 

35 
1,156 

12,661 
838,457 

Othar  countriea 

Total 

4,822 

1,112.405  '3.650    1.  OfiO.  437 

4,448   1.243.064 

4,046 

1,177,229  ;2.935 

969,451 

The  finest  foreign  hemp,  and  that  which  brings  the  highest  price, 
comes  from  Italy,  this  little  kingdom  producing  over  90,000  tons  annu- 
ally, the  yearly  production  of  the  United  States  not  being  over  2(h000 
tons.  The  principal  foreign  supply  of  hemp,  however,  is  derived  from 
Bussla,  and  in  the  past  year  large  quantities  have  been  imported,  owing 
to  the  insufliciency  of  the  American  supply. 

Mr.  Joseph  Ghisholm,  of  Salem,  Mass.,  states  that  there  are  three 
grades  or  selections  of  St.  Petersburg  hemp  for  general  importation, 
the  clean,  outshut,  and  half  clean,  the  first  being  the  best,  the  second 
that  which  is  rejected  upon  government  inspection,  and  the  third  the 
lowest  and  jKwrest  grade.  "  The  cleaned  was  that  of  which  stays  and 
shrouds  for  ships,  &c.,  use<l  to  be  selected,'^  because  of  its  less  elastic- 
ity. Archangel  hemp  is  shorter  than  the  St  Petersburg,  showing  the 
effect  of  high  latitude  on  length  of  staple.  Of  other  Eussian  hemps 
may  be  mentioned  the  Kiga,  which  is  also  shorter  than  St.  Petersburg, 
and  the  Polish,  which  is  an  excellent  hemp.  Eussia  exported  to  the 
United  States  in  1879  but  53  tons  of  th^  different  grades,  and  in  1878 
but  49  tons,  valued  at  $6,788.  In  1878,  Great  Bri^in  imported  from 
Eussia  287,678  cwt  of  all  kinds,  at  a  total  valuation  of  $2,389,830  in 
American  money. 
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The  following  table  of  hemp  importation  shows  the  source  of  foreign 
supply  in  the  Lost  three  ycar.s : 


Hctnp  imports  for  three  years,  cndiuff  June  30,  of  each  year. 


Cotmtrict. 

1877. 

1878. 

187SI 

Tona. 

Value, 

Tons. 

Value. 

Tons. 

Value. 

China 

471 
61 
240 

5 

$54,5S5 
6,840 

440 

$57,468 

1,036 

566 

573 

4 

14 

$101,966 

62,146 

90,244 

1,011 

4,223 

fion«f-Kong 

BofCUmd 

51,890 

Aru. 

98,871 
378 

1,557 
119 

5,734 
232 

8,870 

6,788 
2. 047, 147 

3,292 

Scotland 

1,164              1 
2  157              r, 

IrolAnd .......' 

Canada '. 

1 

21 
1 

70 

49 

m40.i 

Italy 

47 

12,517 

170 

33,327 

Japui 

Mexico 

275 

£4, 021 

495 

53 

14,587 

44.657 

0.808 

1,469,819 

Rn«8la 

Spanish  Posscesione 

15,  813 

2U 

2 

i,  6c6, 458 

Germany 

39, 331            y7 

Britiah  AVe«t  Indies  and  British  Honduras. 

?!. 

Btitish  PoMesaions  in  Africa 

186 

1S,SU 

Total 

17,128 

1,852,480 

20.503 

Si  221, 164 

17,711 

1.829,008 

It  is  not  easy  to  get  at  the  exact  amount  of  "Eussia  hemp"  im- 
ported, as  the  table  also  includes  the  various  other  "hemps,''  as  Ma- 
nila, Sunn,  Sisal,  &c.  The  trade  name  "Russia  hemp"  has  been  ap- 
plied to  Cannabis  satita^  to  distinguish  it  from  other  hemps  derived  &om 
foliaceous  plants.  Such  hemps  will  be  received  from  the  Spanish  pos- 
sessions (Philippme  Islands),  Mexico,  &c.  Much  of  the  hemp  credited 
to  England  in  the  above  table  has  doubtless  been  imported  from  Bnssia 
into  that  country,  and  re-exported  to  the  United  States.  A  large  quan- 
tity of  the  flax  supply  comes  to  us  by  indirect  importation,  and  princi- 
pally through  England. 

The  importation  of  India  jute  fiber,  jute  butts,  and  jute  yam,  for  the 
year  ending  June  30, 1879,  amounted  to  $2,873,202.  Of  this  amount, 
$662,930  wa.s  for  jute  fiber,*  and  $1,702,257  was  for  jute  yam.  This  rep- 
resents, in  round  numbers,  19,000,000  pounds  of  jute,  97,500,000  pounds 
of  jute  butts  and  rejections,  and  2,000,000  pounds  of  jute  yam.  This 
does  not  include  the  imports  of  foreign  gunny-cloth. 

Imports  of  flax  and  iU  manufactures  into  the  United  States  from  1870  to  1879,  inclu^ve. 


Tears. 


Flax,  raw. 


1870 
1871 
1872 
1873 
1874 
X875 
1876 
1877 
1876 
1879, 


Tons. 

Dollars.   ' 

1.027 

605,962 

3,673 

C!H.832 

5, 274 

1.  309.  747 

4,171 

1,  i:i7,  737 

3,  42G 

942, 038 

4  3**2 

1,112,405 

3,  G'/J 

1.  QfO,  437 

4.498 

1,  24:i.  0C4 

4.  04.'. 

1,177,229 

2,935 

969, 451 

Manufactures. 


In  yards. 


DoUart. 
12, 716,6:^ 
13,  5<K»,  702 
1«^  015,  066 
16, 271,  590 
14,081,428 
14. 124. 9#7 
12,237,936 
11,509,894 
11, 490.758 
11.817,647 


Other  rnanu' 

factor«8. 


DoUart. 
3, 53*J,  506 
4.  £00.383 
4,  605, 430 
4. 156, 801 
3,391,327 

.  2, 478, 295 
2, 218, 110 
2,406.008 
2,922,842 
2.876.100 


*»*%uTm  bomp  ia  .iIho  incliulc*!,  a  c<m)i>.iratis'j-1y  small  qii-aiitity  of  this  fiber  ctitciiug 
the  market,  priucipally  used  fin'  inferior  kiiuia  of  rope  ami  cordage. 
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571 


FOKKiriX  OR  RE-EX  PORT. 


1870 

1871 

34 
85 
45 
8 
48 
15 

4,957 
11,598 
5,868 
755 
6,535 
1,415 

1872 

1873 

1874 

1875 

1876 

1877 

1878 , 

1879 1 

1 

13,602 

121,970 

8,092 

ICO, Oil 

24, 276 

108. 024 

8,438 

175, 338 

5,571 

1W,861 

75,319 

117,070 

31,487 

73, 952 

61.822 

04,284 

4,309 

98,305 

65,934 

64,232 

Imports  and  exports  of  •^I!n^<iia)f,''  Mavifa^  Sisal,  and  oilier  hcmj^s  and  th^ir  manufactiiref, 

from  l5iT0  to  1670  inclusive. 

IMPORTS. 


Yeari. 

Bavr. 

Macafaotorei. 

Other  man- 
ufaotores. 

1870 

Tons. 

22,557 
20,803 
27,  013 
20,  573 
24.  325 
23.  063 
17,  079 
17. 128 
20,  .->l,3 
17,711 

Dollars. 
4, 060, 578 
3,918,  129 

4,  540,  040 
3,317,973 
3.  67G,  967 
3,110,303 
2.  247,  540 
1,  852,  480 
2,221,104 
1,  829, 008 

Sq.  yards, 

7^5, 407 

931.058 

526, 793 

212,651 

75,  301 

124,986 

4.687 

27,342 

9,  :>S2 

30,  645 

DoUars, 

124,535 

135, 823 

00,850 

40,414 

12, 152 

10,277 

774 

7,404 

2,232 

9,061 

DoUsiri. 

258,480 

287.596 

366,891 

231,707 

102,032 

98,805 

79,860 

91,593 

90,804 

98,600 

1871 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

1879... 

' 

FOREIGN  EXTORTS. 


Ymn. 

Baw. 

MADnfioctunt. 

Other  man- 
ufacturea. 

1870 

Tons. 
615 
1,325 
978 

Dollars. 
96,525 
252, 165 
173.  056 

So.  yards. 
794 

DoUars. 
270 

Dollars. 
5, 852 
1.109 
1  663 

1871 

1872 

1873 

1,  2.i0           224, 544 

1,280'        213. 7U 

9.J9           1.5C.0'J4 

l,52.->  1         100.012 

1,51H)  i        200.757 

915  1         108,  294 

889  '         106.007 

.  1,923 
1  046 

1874 

1875 

1 

3,500 
797 

1876 • 

1877 

j 

9  705 

1878 

t 

239 

1879 

DOMESTIC  EXPORTS. 


Taan. 


1870. 
1871. 
1872. 
18rj. 
1874. 
1875. 
Ig76. 
1877. 
1878. 
1879. 


Cwts. 

4,240 

573 

561 

978 

1.106 

2. 140 

870 

1.4G7 

2.  :rj5 

1,  281 


Dollars. 

45.  260 
5,775 
7,103 
9, 121 
8,901 

21.8.'iC 
8,318 

12. 182 

18,210 
8,1.75 


Cables  and  cordase. 


All  other 
maiiafac- 

tulbS. 


Cwts. 

9,997 
10,207 

9,918 
14.960 
16,  239 
11,133 
11,200 
13, 072 
11,402 
10.182 


Dollars. 
218, 496 
190.940 
195,  901 
275, 100 
272,  612 
171. 196 
147,009 
17.-1.  7.50 
140,  013 
170, 179 


I 


Dollars. 
07, 035 
85,066 
114,869 
170,725 
HJl.746 
706,309 
7:57, 042 
Ct*5,  C25 
1,0'k:.709 
1. 15J,  471 


I 
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Jute,  eocoa,  and  other  Jiber$  and  manufaetmrei  of,  imported  and  exported  from  1870  to  1879 

tRcIuttre. 

IMPORTS. 


Huiiiikctiir««. 

run. 

1 

R*w. 

By  yard*. 

Ganny-cloth,  bmgs  and 
bagging. 

Otbor  man- 
nfactarea. 

1870 

Tons. 
19, 049 
26.450 
41.851 
27.969 
9.799 
21.852 
60.368 
50.793 
40.997 
69,590 

DoOan. 

1, 376, 762 

2, 131, 050 

2,666,479 

1,967,971 

1,006.618 

1,278,034 

2,384.881 

2,351,778 

2,438,198 

3,781,037 

22g;873' 

185,357 

89,102 

6,411 

10,843 

2,634 

1.191 

162 

2,236 

DoOan. 
423,166 
28,556 

Fmmdi. 
8, 781.  753 
30. 124. 466 

DoHart. 
291,218 

1.468.902 
505,556 
404,851 
341,148 
209.622 
197, 016 
162,286 
155.616 
146,660 

DoOan. 

1,064,131 

1871 

1,734,474 

1872 

24  260      12. 137  603 

1, 292. 515 

1873 

1874 

1875 

16.690 
1.462 
1,772 
626 
629 
114 
660 

9.589.503 
6,391.413 
3, 907, 915 
3.700.957 
3,248.465 
2.864,450 
2,856,195 

2. 054. 430 
1,9«.057 
2,897,840 

1876 

1,363,099 

1877 

^213,6M 

1878 

ii  5l0i  630 

1879 

1,629,750 

XXPORT& 


1870 

673 
135 
157 
734 
159 
807 

1,181 
984 

1,168 
812 

88,816 
18,630 
24,636 
53,143 
18,262 
85.422 

125.102 
97,470 

U6,196 
76,508 

161,777 
14,685 
654,139 
987,737 
1,501,325 
684,531 
408.099 

•      13.332 
623 
84,929 
61,263 
70.913 
23,901 
18,422 

19,703 

1871 

15  ta 

1873 

4,620 

1,191 

122 

10 

13,644 

1873 

20,860 
33.642 

1874 

1875 

22,981 

1876 

20,888 

1877 

89.' 218 

1878 

23.000 

950 

19.235 

1879 

82,700 

By  reference  to  the  table  of  flax  imports  it  will  be  seen  that  there  was 
a  considerable  falling  off  in  amount  of  flax  imported  in  1879  (year  end- 
ing June  30),  compared  with  the  previous  year.  Messrs.  R.  B.  Storer 
&  Co.  account  for  this  from  the  feet  that  we  were  at  that  time  in  the 
depth  of  depression  in  the  linen  interest^  and  manufecturers  only  im- 
ported enough  raw  material  to  keep  the  works  ftt)m  coming  to  a  stand- 
still. Foreign  and  domestic  flax  was  lower  than  it  has  been  known  for 
a  quarter  of  a  century,  and  Scotch  spinners,  in  order  to  find  an  outlet 
for  their  goods,  sent  large  amounts  by  steamer  for  auction  sale  in  our 
markets. 

It  is  said  there  will  be  a  large  importation  the  present  year,  both  on 
account  of  the  peculiar  qualities  of  the  foreign  fibers  and  because  of  the 
email  supply  and  poor  quality  of  American  flax  of  the  last  season. 

QUALITY. 

The  question  of  quality,  especially  in  regard  to  flax,  is  one  of  the  most 
important  considerations  in  the  fiber  industry.  The  ability  to  produce 
fiber  to  any  required  amount  within  our  own  borders  is  of  less  moment 
than  the  ability  to  produce  a  quality  of  fiber  that  will  compete  with  that 
produced  in  the  flax-growing  countries  of  Europe.  It  is  grown  to  an 
exceedingly  limited  extent  in  this  country  for^ne  fiber,  though  there  are 
large  areas  under  cultivation  in  the  Middle  and  Western  States  chiefly 
for  the  seed.  For  this  purpose  it  is  grown  until  thoroughly  ripened,  cut 
with  a  reaping-machine,  thrashed  upon  a  common  wheat-thxasher — there 
being  nothing  yet  invented  to  keep  it  straight — and  the  straw  sold  by 
the  load  at  the  nearest  mill.    It  is  transported  like  hay,  in  a  tangled 
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bulk  of  fiber,  pitched  upon  the  load  loosely  just  aa  it  cumes.  In  some 
sections  it  cannot  be  sold  at  any  price,  and  in  such  a  case  is  often  burned 
to  get  rid  of  it. 

There  is  necessity  for  greater  care  and  skill  in  the  American  produc- 
tion to  obtain  a  finer  material^  more  strength  by  improved  methods  of 
treatment,  and  more  evenness  in  length.  The  Irish  and  Dutch  sow  thick 
for  fine  fiber.  They  have  a  moist  climate,  too,  which  gives  better  fiber, 
although  in  Northern  New  York,  and  New  England.  Michigan,  Oregon, 
&c,  the  latter  especially,  fine  flax  can  be  grown.  Farther  south,  under 
a  hotter  sun,  the  climate  is  drier^  and  therefore  not  so  favorable  for  the 
production  of  ^ne  fiber.  The  pnncipal  reason  for  coarseness^  however, 
is  the  production  for  seed,  as  has  been  stated.  It  is  sowed  thin  and  not 
cut  until  fully  ripe.  The  stalks  are  large  and  coarse,  and  the  fiber  good 
for  nothing  but  as  a  substitute  for  jute  butts  in  the  manufacture  of  bag- 
ging, or  tow  for  paper  stock. 

I  am  informed  that  flax  was  sent  to  market  fipom  Connecticut  sixty 
years  ago  that  was  strong,  clean,  and  as  good  as  any  raised  in  tiie  United 
States  at  the  present  time.  Very  strong  and  flexible  flax  also  came  fix)m 
Northern  New  York  and  Vermont,  but  it  was  not  clean.  The  meanest 
flax  of  those  days  came  from  New  Jersey,  though  the  State  is  capable  of 
growing  flax  now  equal  to  Archangel  fli«.  What  is  termed  North  River 
flax  at  this  day,  found  in  the  New  York  market,  is  strong,  but  poorly 
cleaned^ 

Different  grades  of  flax  are  used  by  the  various  manufacturers,  de- 
pendent upon  the  kind  of  goods  produced.  For  the  •  finer  classes  of 
goods  foreign  fiber  is  principally  used,  though  the  American  is  utilized 
to  a  greater  or  less  extent  in  all  manufactures.  Goods  produced  from 
foreign  flax  are  said  to  be  in  every  way  superior,  and,  of  course,  com- 
mand the  highest  prices.  A  Massachusetts  manufacturer  of  crashes  and 
similar  grades  of  linen  goods,  using  flax  from  Northern  New  York, 
Canada,  and  Russia,  makes  a  difference  of  one-half  cent  in  favor  of 
American  flax  if  well  dressed,  because  the  fib^  is  better  than  the  grade 
of  Russian  used.  Another  eastern  manufacturer  considers  best  Amer- 
ican flax  about  equal  to  the  third  crown  Archangel  flax,  and  states  that 
this  grade  is  less  called  for  when  American  is  abundant  and  of  reason- 
able price.  The  Russian  flax  possesses  a  great  advantage  over  the 
American,  apart  from  its  quality,  in  its  regular  and  uniform  preparation 
for  market  The  various  grades  are  fixed  by  a  government  standard, 
and  before  any  fiber  is  sent  abroad  it  must  be  examined  and  graded  by 
officials  appointed  for  the  purpose.  Manufacturers,  therefore,  receive  a 
flax  year  after  year  of  about  uniform  length  and  color,  varying  in  strength 
only  as  the  crop,  varies  from  one  season  to  another.  From  want  of  ex- 
perience and  united  action  on  the  part  of  our  growers,  as  well  as  from 
the  uncertain  element  of  labor,  American  flax  is  seldom  prepared  twice 
alike,  and  the  manufacturer  cannot  tell  what  he  is  buying  without  first 
making  tests  with  small  samples.  The  difficulty  is  increased  with  the 
number  of  sellers,  as  no  two  seem  to  seek  the  same  standard.  Concerted 
action  on  the  part  of  both  buyers  and  sellers  would  tend  to  diminish  the 
difficulty,  and  with  more  certain  preparation  of  domestic  fiber  will  come 
an  increasing  demand. 

In  the  manufacture  of  thread  requiring  the  use  of  fine  flax,  the  im- 
ported is  generally  preferred  and  costs  about  one-third  more  than  the 
native.  Some  of  the  eastern  spinners  say  the  native  does  not  operate 
smoothly  enough  to  make  fine  work,  and  the  color  is  not  desirable.  The 
bad  color  is  easily  accounted  for  through  careless  rotting.  On  the  other 
hand  for  coarse  uses,  as  in  the  manufacture  of  bagging,  it  is  held  that 
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native  flax  tow  is  the  be^t,  tbongh  there  is  less  comi>etition  in  this  form 
of  tlax  than  any  other.  Canada  flax  by  some  manufaotorers  is  consid- 
ered finer  and  softer  thau  much  of  the  American,  but  even  here  there  is 
room  for  improvement  in  gi-owing,  and  in  manipulation. 

It  is  claimed  that  the  only  foreign  hemp  which  comes  into  direct  com- 
petition with  American  is  that  imported  Irom  Eussia.  American  hemp 
iwssesses  greater  flexibility  than  JRussian,  though  the  latter  is  of  more 
equal  length,  as  has  been  explained,  and  through  its  less  flexibility  is 
preferred  for  stays  and  shrouds.  On  the  contrary,  Kussian  hemp  can- 
not be  dressed  so  fine  as  the  American,  and  on  account  of  the  greater 
cheapness  of  the  latter,  with  equal  strength,  the  Eu^ian  has  been 
nearly  driven  from  the  market.  Boulogne  or  Italian  hemp  has  also  great 
flexibiUty  with  great  strength,  though  coarser  and  inferior  qualities  of 
this  hemp  find  their  way  to  our  market.  Owing  to  the  present  scarcity 
of  the  American  product  manufacturers  have  been  importing  largely 
fipom  Eussia  again.  There  is  a  consequent  demand  for  Kentucky  hemp, 
and  it  is  stated  that  a  much  larger  area  has  been  planted  than  in  many 
previous  years.  Large  contracts  are  said  to  have  been  made  for  the 
crop  of  X880  at  $5  per  112  pounds.  Seed  was  purchased  at  $3  per  bushel 
and  even  higher,  and  land  rented  at  $10  to  $12  per  acre.  With  a  very 
large  crop  prices  may  be  depressed  and  some  hemp  cultivators  may  not 
reaSze  all  their  hopes,  though  the  quality  of  American  hemp  has  be^i 
so  greatly  improved  in  late  years  by  better  methods  of  softening  the 
fiber,  and  Jthrough  improved  processes  in  spinning,  that  it  will  take  a 
higher  grade  of  manu&cture,  and  new  sources  of  demand  wiU  be  created^ 
Fine-dressed  American  hemp  is  too  good  for  standing  rigging  ol  vessels* 
and  can  be  better  employed  than  in  the  manufacture  of  bagging.  It  is 
very  fortunate  at  this  time  for  the  fiber  industry  that  twine  binding  is 
coming  into  vogue  in  the  grain  fields,  in  place  of  wire  binding,  to  wludi 
there  have  been  serious  objections.  Enormous  quantities  of  twine  wiU 
be  required  by  the  grain-binders,  either  of  flax  or  hemp,  and  doubtless 
the  new  industry  wifl  open  many  mills  throughout  the  West  and  North- 
west, 

PRICES. 

Price  is  such  a  relative  thing,  it  is  impossible  to  give  figttrcs  ia  a  re- 
port of  this  nature  that  can  be  quoted  at  the  time  of  publication.  So 
much  depends  upon  the  state  of  the  market,  with  changes  in  the  domes- 
tic and  foreign  supply,  that  the  price  of  a  product  can  only  be  given  in 
general  terms.  A  majority  of  the  replies  to  the  circular  were  received 
in  February  of  the  present  year  (1880),  and  the  quotations  may  be  under- 
stood to  apply  to  that  time.  In  the  case  of  hemp,  however,  at  the  date 
specified,  the  American  supply  was  short,  there  was  a  demand  upon  the 
foreign  markets,  and  for  a  time  everything  was  so  unsettled,  quotations 
could  only  be  given  from  day  to  day.  During  March  American  hemp 
rose  in  price  perceptibly,  and  is  now  somewhat  higher  than  the  following 
<luotation«  given  as  the  ruling  prices  in  New  York  on  the  8tli  of  January : 
Undressed  American  hemp,  $140  per  ton  5  single  dressed,  $185  to  $100 
per  ton ;  double  dz-essed,  $205  to  $210  per  ton ;  Eussian  hemp  held  at 
$265  per  ton  for  the  best  Riga;  best  Italian,  $300  per  ton;  medium, 
8200,  and  inferior^  $175  per  ton,  all  of  2,240  pounds.  Waterrotted 
ItaUan  hemp  sells  m  JSiCW  York  for  al)Out  twice  the  price  of  dew-rott-ed 
Kentucky  hemp. 

Regarding  the  home  market  for  Kontnoky  hemp,  I  ran  only  give  fig- 
ures from  the  Lexington  Gazette  of  about  the  1st  of  March,  where  the 
•  statement  is  made  that  the  produce  of  300  acres  had  been  bought  at  $6 
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l)er  112  pouads,  the  manufacturer  offering  $7  per  112  pounds  for  the  crop 
of  1878,  with  a  premium  of  $50  in  addition  to  the  $7.  No  special  reason 
is  given  for  this  advance,  unless  it  be  the  demand  for  twine  from  grain- 
binders,  to  which  reference  has  been  made. 

Bastemmanufacturerswerepayingfor  American  double-dressed  hemp, 
$210  to  $230  per  ton,  Jibout  the  middle  of  February,  and  for  best  Italian, 
$300.  On  the  22d  of  March  the  prices  of  Kentucky  hemp  had  advanced 
to  14  cents  per  pound  on  single  dressed,  and  to  16  cents  per  pound  for 
double  dressed,  $313  to  $356  per  ton,  witn  prospect  of  a  greater  rise. 

About  the  middle  of  February,  of  the  present  year,  dressed  flax  was 
quoted  at  13  to  15  cents  per  pound,  and  broken  and  scutcned  flax,  about  the 
same  time,  11  cents  per  pound.  In  1863  dressed  flax  averaged  28  cents  per 
pound,  fix)m  that  price  down  to  15  cents  in  1870,  and  10  cents  in  1870.  The 
flax  mills  in  the  interior  are  mostly  engaged  in  manufacturing  tow,  the 
supply  of  rough  flax  coming  from  the  country  contiguous  to  the  mills 
or  within  a  radius  of  12  to  16  miles.  It  is  made  from  rotted  straw,  grown 
mostJy  for  the  seed,  and  is  worth  as  it  comes  from  the  thrashing  machine 
about  $3  to  $7  per  ton,  delivered  at  the  mill.  Much  of  this  is  used  for 
paper  stock  and  for  bagging,  bringing  about  $40  per  ton.  Upholsters' 
stock  from  green  straw  is  worth  $35  per  ton ;  that  used  for  crash  and 
twine  is  worth  $100  i)er  ton,  delivered  in  New  York  and  Boston,  Kus- 
sian  flax  tow  is  quoted  at  the  present  writing  at  about  $200  per  ton. 

The  following  tables,  prepared  by  Mr.  Proctor,  give  minimum  and 
maximum  prices  of  hemp  and  flax  for  twelve  months  of  each  year  from 
1864  to  1873.  It  win  be  seen  that  the  price  of  Eussian  hemp  has  de- 
clined more  than  that  of  American: 
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The  price  of  jute  and  jute  butts  is  materially  higher  than  during  the 
previous  year.  The  prices  quoted  in  returns  from  the  circulars  show 
that  prices  range  from  3  to  5^  cents  per  pound. 

COMPETITION. 

One  of  the  large  New  York  manufacturing  firms  state  in  their  reply 
to  the  circular  that  Kentucky  and  Missouri  hcmi>,  being  used  only  in  the 
manufacture  of  tarred  standing  rigging  for  vessels,  small  lines,  twines, 
&c.,  does  not  come  in  competition  with  any  foreign  hemp  ej:copt  Eus- 
sian, which  is  used  for  the  same  purposes.  American  liemp  has  been 
the  cheaper  of  the  two,  however,  and  has  driven  the  foreign  product 
out  of  the  market  to  a  great  extent.    Much  of  this  quality  of  hemp  is 
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simply  dew-retted,  as  it  answers  equally  well  for  cordage,  &c.,  as  the 
water-retted,  with  the  advantage  of  saving  the  extra  trouble  and  ex- 
pense of  the  last-named  process.  The  fine  Italian  hemp  is  used  prind- 
pally  for  spinning  into  yams,  carpet,  warps,  fine  twines,  &c.,  and  now 
that  American  hemp  is  beginning  to  be  in  demand  for  spinning  pur- 
poses a  carefully  water-retted  article  of  home  production  wiH  come  into 
competition  with  it.  To  compete  successfully  with  it, however,  farmers 
will  have  to  learn  something  of  foreign  methods  of  cultivation  and  treat- 
ment of  the  fiber ;  in  other  words,  they  will  be  called  upon  to  compete 
with  foreign  skill  and  experience. 

The  same  may  be  said  of  flax-cultui'e ;  in  fact  it  is  the  principal  draw- 
back to  successftil  cultivation.  It  is  in  one  sense  a  trade  that  is  to  be 
thoroughly  learned  and  followed  after  it  is  acquired,  and  it  is  only  by 
long  practice  and  experience  that  foreign  flax-growers  are  enabled  to 
produce  a  uniform  fiber  upon  which  reliance  can  be  placed.  It  is  too 
much  the  practice  of  American  farmers  to  dive  into  the  latest  sensation 
haphazard,  trusting  to  luck  and  good  prices— ready  to  leave  it  as 
quickly  for  the  next  golden  promise,  be  it  beet-sugar  culture  or  wool- 
growing.  It  is  not  to  be  understood  that  the  farmer  must  grow  flax  or 
hemp,  and  these  products  only,  but  he  must  stick  to  the  ciStivation  of 
a  certain  amount— if  he  wishes  to  grow  it  at  all — ^year  by  year  gaining 
new  experience  and  skill,  which  will  insure  better  prices  as  he  produces 
a  better  article,  enabling  him  finally  to  compete  with  European  culti- 
vators, climatic  conditions  being  equal.  Thus  a  steady  supply  will  be 
created,  which,  in  the  long  run,  will  be  productive  of  an  established  in- 
dustry and  prove  a  source  of  wealth  to  the  country.  The  Russian  flax 
will  always  hold  a  slight  advantage  through  its  grades  being  fixed  by 
government  standards.  A  uniform  American  sta^idard  could  easily  be 
established,  however,  if  those  interested  in  the  home  flax  trade  would 
take  united  action  in  the  matter.  In  all  probability  increased  produc- 
tion would  make  it  a  necessity. 

The  special  hinderances  to  the  flax  industry  in  this  country  are  thus 
summed  up  by  a  manufacturer  in  the  interior  of  New  York  State : 

Low  duties  on  the  imported  articles ;  the  eztensiye  ctiltiyation  of  flax  in  Canada ; 
tlie  hap-hazard  and  wasteful  manner  of  caltivation  and  handling  here ;  not  being 
able  U>  compete  with  foreiKners  in  cheapness  of  labor,  nor  in  quality  and  value  of  the 
article.  In  fact  the  price  has  been  bo  low  for  the  past  five  years,  and  there  is  so  much 
labor  and  expense  attending  it,  that  it  has  not  paid  the  grower  nis  expenses. 

At  first  glance  it  would  appear  from  the  above  that  flax-culture  in 
this  country  was  in  a  truly  lamentable  condition,  and  that  there  was 
nothing  left  for  American  farmers  to  do  but  to  accept  the  inevitable  and 
let  flax  severely  alone.  A  little  tariff  legislation  in  favor  of  home  pro- 
duction might  better  things  somewhat,  though  it  would  be  folly  to  put 
on  the  screws  to  any  great  extent  before  there  was  a  prospect  of  a  home 
supply.  The  "haphazard  and  wasteful  manner  of  cultivation '^  com- 
plained of  must  be  abandoned  for  better  methods,  thereby  raising  the 
"  quality  and  value  of  the  article,"  and  paving  the  way  for  competition 
with  other  countries.  With  new  and  improved  machinery  the  labor  and 
expense  of  preparation  may  be  lessened,  and,  taken  altogether,  there  is 
certainly  a  bright  side  to  the  picture.  A  lesson  may  also  be  learned 
from  a  perusal  of  the  following  extract  from  Mr.  Proctor's  letter,  to  which 
reference  has  already  been  made.    He  says : 

I  bolieye  there  is  a  great  fature  for  the  hemp  industry  in  Kentucky,  and  the  de- 
mand  for  Keutnckv  hemp  will  steadily  increase  until  it  is  as  great  or  greater  than  in 
past  years:  but  the  demand  will  require  hemp  more  carefully  prepared.  Formerly 
the  demand  was  for  cordage  and  bagging.    In  the  future,  in  admtion  to  the  require- 
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ments  for  those  artiolea^  there  Trill  be  a  large  and  inereaeing  demand  for  spinning  into 
yams,  for  fine  twines  lor  binding  grain,  and  I  believe  also  for  crafih  towelings  and 
fabrics  of  various  kinds.  The  agriculturist  who  anticipates  this  demand  by  growing 
the  finer  qu^ities  of  hemp,  and  preparing  it  with  care  for  market^  can  command  a  re- 
munerative price  for  this  product. 

To  return  to  flax  again,  it  is  worth  while  to  encourage  its  cultivation 
from  its  competition  with  other  crops.  If  there  are  400,000  acres  in  flax, 
if  it  were  put  in  wheat  instead,  it  would  yield  five  to  six  million  bushels 
and  aid  in  reducing  the  price  of  wheat.  If  not  in  flax  it  would  compete 
with  the  staple  products  and  reduce  the  price  of  them.  The  seed  pro- 
duced in  the  five  states  of  Ohio,  Indiana,  Wisconsin,  Iowa,  and  Kansas 
in  1809  was  about  a  million  and  a  quarter  bushels.  It  is  probable  that 
the  amount  of  seed  produced  in  1878  was  not  far  from  three  millions  in  all. 

While  touching  upon  the  wheat  question,  let  me  digress  a  little :  It 
has  been  the  study  of  political  economists  and  protectionists  for  long 
years  how  to  frame  tariif  laws  to  enable  successful  comf>etition  with  the 
Old  World,  and  now  we  are  confronted  with  the  spectacle  of  a  people 
forced'  to  compete  with  themselves,  or  to  put  it  more  plainly,  the  older 
sections  of  the  country  are  unable  to  compete  with  other  sections  where 
farming  is  conducted  upon  high-pressure  principles.  The  Western  capi- 
talist, with  his  broad  acres  stretching  away  to  the  sunset,  with  his  gang- 
plows,  headers,  and  steam-thrashers,  is  enabled  to  grow  wheat,  and  make 
money  out  of  it  at  prices  which  are  discouraging  to  the  Eastern  agricult- 
urist, or  even  the  Western  small  farmer.  We  cannot  all  grow  wheat. 
Sheep  and  cattle  even  can  be  more  profitably  produced  in  the  fertile  val- 
leys of  the  far  West,  and  a  "diversified  agriculture,"  with  too  many 
farmers,  means  growing  what  everybody  else  is  growing  at  bottom  prices. 
But  diversified  agriculture  should  mean  something  else.  Beet-sugar 
and  com  or  sorghum  sugar  are  no  less  elements  of  national  wealth  be- 
cause furnishing  a  home  supply  of  a  product  that  would  otherwise  have 
to  be  imported,  than  are  flax,  hemp,  or  ramie  even.  Fiber  cultivation 
has  perhaps  a  greater  claim,  be(*Auso  it  is  not  a  new  imlustry,  or  a  for- 
eign industry  to  be  introduced  into  the  country.  It  is  an  industry  native 
to  the  soil,  so  to  speak,  that  has  only  languished  from  neglect,  a  neglect 
that  perhaps  the  national  government  is  to  a  certain  degree  responsible. 

If  the  eastern  and  middle  sections  of  the  country  cannot  compete  with 
the  large  wheat  farmers  of  the  far  West  in  producing  grain,  they  can  at 
least  do  something  towards  preventing  importation  of  vegetable  fiber 
by  turning  their  attention  to  the  fiber  industries.  Western  farmers  owe 
a  fair  share  of  their  success  to  improved  machinery,  and  it  is  through 
improved  machinery  and  new  processes— turning  the  corners  more 
sharply  with  their  eyes  wide  open — that  our  Eastern  farmers  will  be  en- 
abled to  produce  textile  products  that  shall  in  time  drive  foreign  fiber 
from  our  markets. 

MANUFACTUBE. 

Mr.  Gary,  of  Dayton,  Ohio,  a  flax  manufacturer,  estimates  that  at 
present,  in  the  West  and  Northwest,  there  are  100  flax-mills,  producing 
on  an  average  300  tons  of  tow  of  all  grades.  He  estimates  three-tenths 
for  upholstering,  four-tenths  for  paper  stock,  and  three-tenths  for 
bagging.  One  hundred  mills,  producing  an  average  of  300  tons  each, 
would  give,  in  round  numbers,  30,000  tons  as  the  total  flax  manufacture 
of  the  West.  According  to  the  percentages  given,  9,000  tons  each  are 
used  for  bagging  and  upholstering,  and  12,000  for  pa])er  stock,  the  totals 
amounting,  at  a  rough  estimate,  to  over  a  million  dollars. 

The  last  census  states  that  there  were  60  mills  in  1870  in  the  Western 
37  AO 
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States.  For  the  whole  country,  in  the  aame  year,  there  were  90  dressed- 
flax  mills,  33  for  bagging,  and  9  for  linen  goods.  Those  mannfactuiiAg 
dressed  flax  and  linen  goods  were  located  in  ten  States.  The  following 
table  gives  the  number  of  mills  in  each  State,  number  of  hands  em- 
ployed, and  amount  of  production. 
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By  reference  to  the  above  table,  we  find  that  the  total  production  of 
dressed  flax  for  the  whole  country  amounted  to  $815,010,  while  the 
manufactures  are  almost  double,  or  $1,510,775. 

In  the  maniira<  lure  of  bagging,  flax  is  not  taken  into  account  sepa* 
rately,  jute  and  hemp  being  included.  The  materials  used,  however,* 
in  the  33  bagging-mills  enumerated  below  were  as  follows :  American 
hemp,  7,063  tons:  flax  tow,  3,050  tons:  jute,  5,691  tonsj  jute  yam. 
4,672  tons,  and  other  materials  to  the  value  of  $109,413,  making  a  total 
valuation  of  $2,624,684.  The  products  were :  Bagging,  12,287,922  yards 
of  bagging,  1,215,000  yards  gunny-cloth,  942,804  yards  cloth,  767,296 
pounds  yam,  and  other  products  to  the  amount  of  $473,260,  a  sum  total 
of  $4,034,404.  There  were  reported  406  looms  working  bagging,  5,103 
spindles,  63  cards,  and  289  hackles.  The  following  is  the  table  of  bag- 
ging-mills in  1870 : 

BAOaiXG-FLAX,  JUTE,  AND  HEMP. 
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$136,000 
1, 007, 300 
106,000 
423,100 
414, 129 
131,900 
2S9.ft53 
47,200 


3, 170      2, 624, 682 


Ya1q0    of 
produota. 


$296,000 
1,752,120 
210.000 
750.000 
621,  S4S 
215,500 

-663, 7B0 
1<»,000 


4.607,664 


What  is  the  present  status  of  the  bagging  industry!    Hemp  has  en- 
tirely gone  out  of  use  as  a  bagging  material,  and  jute  butts,  imported 
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at  a  very  low  rate  of  duty,  have  driven  bagging  flax  to  tbe  Trail.  It  is 
estimated  that  there  were  al)out  33,000,000  yards  of  bai;j;iug  lused  to 
cover  the  cotton  crop  of  1879.  Of  this  quantity  about  28,000,000  yards 
were  made  of  jute  butts  and  rejections,  and  the  remaining  5,000,000  of 
flax  straw,  principally  in  the  Western  States. 

It  is  impossible  to  estimate  the  amount  of  American  dressed  flax  con- 
sumed at  the  present  lime.  The  replies  to  the  cixcuhir  upon  this 
question  were  not  full  enough  to  venture  even  a  rough  estimate.  It  is  a 
ridiculously  small  amount  at  best,  too  small  for  a  country  boasting  sucli 
diversity  of  soil  and  climate,  and  a  farming  element  characterized  by 
its  intelligence  and  go-ahead  energy.  The  quality  of  the  last  crop  was 
considerably  below  the  average,  and  the  yield  was  likewise  small.  The 
quality  of  Irish  flax  has  also  been  poorer,  and  it  has  advanced  so  rap- 
idly in  price  that  we  have  had  to  import  more  than  ever  of  Russian, 
Belgian,  and  Dutch  flax.  It  is  stated  that  the  Eussian  exportation  oi 
flax  in  various  forms  has  averaged  80,000  tons  for  a  series  of  years. 
Flax  manufacture  is  increasing  in  this  country,  several  new  mills  hav- 
ing recently  been  started  in  Massachusetts,  and,  with  the  revival  of 
business,  others  will  doubtless  spring  up  and  there  will  be  a  demand 
for  all  mQ  flax  that  can  be  produced  if  it.  comes  up  to  the  required 
standard. 

A  prominent  Boston  manufacturer,  since  receiving  the  circular  sent 
out  by  the  department,  has  furnished  the  American  Cultivator  an  inter- 
esting article  showing  the  importance  of  this  industry  in  American  agri- 
culture.   The  writer  says  in  closing: 

At  one  time,  while  Great  Britain  and  Ireland  had  $40,000,000  and  1,000,000  spindlea 
employed  in  flax-spinning,  the  United  States  had  leas  than  81,000,000  inYe^ted  in  the 
inousfry.  Almost  every  farmer  can  grow  and  manufacture  a  email  crop  of  flax  to  ad- 
vantage. The  last  census  shows  that  1,730,000  buaJiels  of  flax-seed-were  raised,  an 
inaigniflcant  quantity  compared  with  the  importance  of  the  article.  This  woold  be 
enouffh  to  support  three  lin^n  factories  of  about  20,000  spindles  each. 
•  It  18  weU  faaown  that  American  cordage  is  made  mostly  of  Russian  hemp,*  and  the 
goyemment  manufactures  its  own  cordage  for  the  rigging  of  its  navy,  iJso  using  Kus- 
Bian  hemp.  Looking  to  onr  own  interests,  wouldn't  it  be  to  our  advantage  to  make 
our  own  cordage  firom  American  flax  or  hemp  for  about  half  the  same  money?  Flax 
is  more  quiet  in  the  martlet  now,  but  it  is  believed  that  the  demand  for  it  is  going  to 
be  much  larger  than  it  has  been  in  past  years.  With  the  introduction  of  improved 
flax  machinery,  the  yearly  product  should  now  be  millions  of  bushels,  producing  fiber 
enough  to  malce  this  country  independent  of  the  foreign  product.  ITie  average  prod- 
uct 01  seed  is  between  6  and  7  bushels  per  acre,  with  600  to  900  pounds  of  straw. 
Compared  with  grain  crops  flax,  in  many  localities,  is  a  much  better  crop  for  farmers. 
The  industry  is  destined  to  become  an  important  branch  of  agricultural  labor  in 
thifl  country,  especiaUy  throughout  the  Northwest. 

As  an  illnstration  of  tlie  extent  to  which  hemp  is  used,  according  to 
the  statistics  of  Massachusetts,  in  1875  the  stock  used  by  linen  and 
cordage  ritanufacturers  in  that  State  was  1,912  tons  of  flax,  costing  $300 
per  ton,  and  14,065  tons  of  American  hemp,  costing  $160  per  ton. 

In  a  recent  communication  on  the  subject  of  Kentucky  hemp,  Mr.  J. 
B.  Proctor,  of  that  State,  says : 

The  manufacture  of  cordage  from  hemp  began  in  Kontaoky  as  early  as  1795,  and  of 
hemp  bagging  for  cotton  bales  in  1801  or  180t>,  and  the  increase  in  the  manufacture  of 
these  artides  was  veiy  great.  In  1^40  out  of  388  establishments  in  the  United  States 
engaged  in  the  manniaoture  of  cordage,  111  were  located  in  Kentucky.  In  1850  the 
establishments  in  Kentucky  had  increased  to  159,  producing  $2,311,199  worth  of  bag- 
ging and  cordage.  In  1870  the  manufacture  had  so  declined  that  only  9  establish- 
ments were  returned  on  cordage,  producing  $178,182  worth  of  material,  and  11  estab- 
lishments engaged  in  the  manufacture  of  bagging,  using  6,292  tons  of  American 
hemp. 

•  The  writer  makes  a  slight  error  in  this  statement,  as  but  little  Russian  hemp  hae 
been  imported  in  late  years,  the  American  product  being  cheaper. 
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It  i«  generally  bcliovcd  tliat  jute  bagging  lias  permanently  supplanted  hemp  bag- 
ging, and  that  hemp  must  seek  other  uaos.  While  this  is  measurably  true — and  it  is 
nlso  that  hemp  is  rapidly  bein^;  introduced  in  other  uses — it  is  aleo  true  that  by  im- 
prove<l  processes  in  spinning  low  it  is  possible  to  make  a  superior  and  higher  priced 
bagging  from  hemp  tow  than  from  juto.  The  low  price  of  Kentucky  hemp,  and  i\^ 
improved  methods  of  softening  and  rendering  it  capable  of  being  spun,  wrll  compel 
mannfactarers  to  nse  it  more  than  formerly,  and  tve  may  expect  to  see  an  increased 
demand  for  hemp  for  spinning  purposes. 

The  first  Kentucky  hemp  hackled  for  the  Eastern  market  was  probably  in  1844.  The 
dressed  line  was  sent  east  and  was  used  in  cordage ;  the  tow  was  nsed  in  bagging  st 
h6me,  the  dressed  hemp  costing  the  Eastern  cordage-makers  about  $400  to  $i>00  per 
ton.  As  the  homo  demand  has  decreased  the  Eastern  demand  has  increased.  Ten 
years  ago  out  of  5,000  tons  of  hemp  "  dressed*'  in  Lexington  the  East  took  2,200  tons ; 
the  remainder  was  made  into  ball-rope  and  bagging  at  home.  Now  the  East  takes  all 
the  hemp  handled  at  Lexington  and  all  the  dressed  heuip  from  Frankfort,  showing  an 
increased  demand  for  hackled  hemp  in  the  Eastern  market.  Spinning  machinery  was 
first  adapted  to  flax  fiber.  Gradually  machinery  has  been  made  stronger  and  moro 
suitable  to  the  spinning  of  hemp,  and  in  France,  Italy,  Bavaria,  and  other  European 
countries  the  spinning  of  hemp  by  machinery  has  made  rapid  progress.  The  manu- 
factorers  in  the  eastern  part  of  the  United  States  began  some  years  since  to  mix  hemp 
with  flax  in  the  manufacture  of  yams,  crashes,  twines,  &o.  The  products,  with  the 
exception  of  coarse  twines,  being  all  sold  as  flax. 

Hemp  is  not  altogether  a  Kentucky  product,  although  this  State  has 
for  a  long  time  led  in  its  production.  It  can  be  grown  with  equal  success 
in  Missouri  and  Illinois  aud'other  Western  and  Southwestern  States.  Its 
cultivation,  as  far  as  conditions  of  soil  and  climate  are  concerned,  could  be 
extended  over  quite  a  range  of  country  if  the  farmers  were  to  turn  their 
attention  to  it,  and  there  was  a  demand  for  all  that  might  bo  produced. 
The  following  letter  from  a  Kentucky  hemp  manufacturer,  bearing  upon 
this  subject,  is  worthy  of  perusal: 

Lexington,  Ky.,  -Miirc^  12, 1680. 

Dkar  Sir:  Permit  me  to  make  a  few  statements  in  regard  to  hemp  culture.  First, 
Kentncky  has  but  thirteen  counties  that  can  grow  hemp,  and  hemp  laud  has  been 
r^ted  as  high  as  $20  per  acre,  to  bo  sown  in  hem^  this  year.  To  buy  land  it  wiU 
cost  from  $60  to  $100  per  acre.  That  is  too  high  for  farming  land  and  the  hemp  cult- 
ure is  finding  its  way  west  where  land  is  much  cheaper,  and  more  hemp  can  be  raised 
to  the  acre  tlian  here.  It  has  been  tried  in  Kansas  and  Nebraska  in  a  small  way,  and 
has  proved  a  success.    Several  farmers  have  gone  from  hero. 

I  am  fifty-four  years  of  age,  a  rope  and  twine  maker  by  trade,  having  gained  my  ex- 
perience from  working  fibers  for  many  years. 
I  remain,  very  respectfully, 

Chaklks  Ricuaud  Dodge,  Esq.  THEO.  TEBAW. 

On  the  Pacific  slope  jute  seems  to  hold  the  first  place  in  coarse  fiber 
manufacture.  Large  quantities  of  Calcutta  jute  are  employed  in  the 
manufacture  of  grain-bags,  wool-bags,  lleeco-twine,  burlaps  for  baling 
puri)oses,  hop-cloth,  yams  for  fuse-making,  and  other  uses.  In  1879  one 
firm  in  ban  Francisco  manufactured  6,000,000  bags,  12  ounces  weight 
(22  by  36  inches),  for  the  sacking  of  wheat;  100,000  bags,  3i  to  4  pounds 
(size  40  by  90),  for  baling  wool;  100,000  pounds  twine,  and  over  60,000 
yards  of  burlaps.  Bagging  and  burlaps  are  not  the  only  uses  to  which 
the  coarser  kinds  of  jute  are  employed,  as  large  quantities  of  this  fiber 
are  consumed  by  the  Eastern  maniifacturer  in  making  cordage  and  small 
rope  for  inland  purposes,  where  no  great  strength  is  required.  The 
finer  jute  fiber  enters  into  the  fabrication  of  many  kinds  of  flax  goods, 
such  as  coarse  crashes,  cheapening  them  materially,  and  answering  the 
puri^ose  just  as  well,  provided  they  are  always  sold  as  mixed  goods. 
Large  quantities  of  jute  and  linen  mixed  goods  are  imported  into  this 
market  from  ^^cotland,  which  country  it  is  said  controls  the  jute  tratle. 
Until  jute  becomes  a  native  product  and  is  produced  cheaply  and  in 
sufficient  quantity  to  make  it  an  American  industry,  for  the  sake  of 
national  prosperity,  wo  can  do  no  better  than  employ  native  fibers  to  as 
great  an  extent  as  possible  in  the  manufacture  of  such  goods  as  have 
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been  enumerated  above.  That  hemj^  is  being  so  utilized  by  the  Eastern 
manufacturers  is  a  step  in  the  right  direction.  What  is  needed  is  a 
steadily  increasing  supply  and  demand  which  shall  build  up  a  healthy 
industry. 

The  statement  was  made  this  spring,  about  planting  time,  that  "our 
I)eople  [in  Kentucky]  are  almost  wild  about  hemp.''  Figures  were  given 
showing  the  prices  paid  for  seed  and  rent  of  laud,  and  it  was  surmised 
that  the  farmers  might  be  "  running  it  into  the  groUml.''  This  is  one  of 
the  unpleasant  phases  of  fiber  production — and  indeed  the  same  may  6e 
Baid  of  any  crop  giving  an  irregular  supply  and  demoralizing  legiti- 
mate cultivation.  The  price  is  high;  there  is  little  of  the  proiluct  on  the 
market,  with  a  demand  for  it ;  and  everybody  goes  into  its  cultivation 
pell-mell.  In  the  mean  time  the  manufacturers  look  abroad  for  their 
supply,  buying  largely  and  making  contracts  ahead ;  the  new  crop  comes 
on,  and  i)rices  are  depressed;  the  farmer  loses  money,  or  at  least  does 
not  meet  with  his  expectations,  and  hemp  culture  is  declared  "  a  delu- 
sion and  a  snare.'' . 

While  this  should  deter  farmers  from  rushing  into  cultivation  reck- 
lessly, growing  the  fiber  because  nearly  everybmly  else  is  growing  it, 
and  expects  to  make  a  pile  of  money  out  of  it,  it  should  not  prevent 
those  who  wish  to  make  fiber  production  a  part  of  their  farm  practice 
from  going  into  its  cultivation.  Well-grown  and  carefully  prepared 
fiber  will  find  a  market,  and  as  manufacturers  become  certain  of  a  regu- 
lar supply  there  will  be  an  increasing  demand.  Already  there  is  a  pros- 
pective demand  for  hemp  in  the  manufacture  of  twine  to  supply  grain- 
Wnding  machines,  which  it  is  said  may  tax  the  productive  capacity  of 
two  such  States  as  Kentucky  and  Missouri.  A  correspondent  of  the 
Lexington  Gazette,  writing  upon  this  new  industry,  says: 

Iron  and  wire  have  advanced  so  materially  aa  to  make  twine  maoh  cheaper,  beaides 
being  preferable  iu  other  respecta.  One  pound  of  twine  of  the  required  tensUe 
strength  for  binding  grain,  say  65  pounds  strain,  wiH  measure  800  feet  to  the  pound, 
while  wire  of  the  requisite  tensile  strength  will  only  measure  300  feet  to  the  pound, 
and  thus  it  will  be  seen  that  twine  at  26|  cents  per  pound  (it  is  now  15  cents)  is  as 
cheap  as  wire  at  10  cents  per  pound,  and  it  is  Ukely  to  be  higher.  One  party  in  this 
city  (Lexington)  has  a  contract  for  sixty  tons  of  twine  to  be  used  for  binding  grain, 
and  some  anxiety  is  felt  to  get  an  adequate  snpply.  Twine  binders  are  coming  largely 
into  use,  and  niiist  eventually  supers^e  the  wire  binders. 

Although  the  use  of  hemp  may  be  largely  turned  in  the  future  to  the 
manufacture  of  twine,  cordage,  and  spun  goods,  it  is  still  claimed  by 
Western  bagging-manufacturers  that,  if  sown  thick  and  cheaply  con- 
verted into  tow,  remunerative  prices  can  always  be  obtained  for  a  fiber 
for  bagging  purposes.  The  class  of  hemp  tow  referred  to,  compared 
with  jute  butts,  would  command  2J  to  3  cents  i)er  pound.  Our  farmers 
ean  readily  tell  whether  they  can  grow  it  at  these  figures  and  make  any 
profit  out  of  it.  The  statement  was  made  by  the  Saint  Louis  Board  of 
Trade  a  few  years  ago,  that  in  the  Eastern  markets  Missouri  dressed 
hemp  has  the  preference  over  that  grown  in  Kentucky,  at  the  same 
price,  though  the  latter  State  with  a  large  and  superior  crop  in  1876  waa 
able  to  undersell  Missouri. 

TA.B1FP  OONSrDEBATIONS. 

How  will  tariff  legislation  better  the  prospects  of  flax  culture!  At 
present  everything  seems  to  favor  the  manufacturer.  The  argument  is 
used  that  raising  the  duty  would  only  increase  the  price  of  goods  of  do- 
mestic manufacture  and  make  competition  ^ith  foreign  goods  impossi 
blOi'  as  we  produce  neither  an  adequate  supply  nor  the  requisite  quality. 
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Bnch  an  ar^ment  has  weight  viewing  the  case  from  the  manii&ctarer's 
Btandpoint,  but  would  not  a  little  protection  at  the  same  time  prove  aa 
incentive  to  home  production  of  the  raw  material  and  enable  us  to  keep 
at  home  a  large  share  of  the  $800,000  now  paid  out  to  foreign  producers? 
As  it  is,  little  dressed  flax  is  imported,  the  manufacturer  buying  scutched 
flax  as  a  partially  manufactured  product,  at  a  low  rate  of  duty,  and  dress- 
ing it  here.  The  ratio  of  foreign  to  native-dressed  flax  used  in  the  United 
States  is  said  to  be  about  7  to  2.  The  fl^x  is  hackled  in  Europe,  reduc- 
ing it  one-half  while  doubUng  its  value,  and  it  is  then  imported  at  about 
the  same  as  the  raw  materiai  With  a  protective  tariff  a  vast  industry 
would  spring  up,  and  onr  fEomers  would  reap  a  portion  of  its  benefits. 
There  is  another  oonsid^ation  of  far  more  importance  to  the  flax 
interests,  the  bare  statement  of  which  should  prove  its  own  argument 
In  the  case  of  dressed  flax  it  is  claimed  we  could  not  at  once  famish 
anything  like  a  supply  should  the  foreign  markets  be  sudd^y  cut  e& 
That  does  not  alter  the  fact  that  we  do  now  gf ow  hundreds  of  thousands 
of  acres  of  flax  straw,  the  greater  part  of  which  is  wasted  after  the  seed 
is  taken  ot£.  Why  is  this  vast  production  allowed  U>  goto  waste  f  A 
manufacturer  of  Munde,  Ind.,  thus  answers  tiie  question : 

It  MUX  only  be  ftttribnted  to  defeotiye  and  ignorant  tariff  legijlation.  In  1979  then 
was  imported  119,395,200  pounds  of  inte  batts,  nsed  ezclnaively  for  paper  and  bag^g 
mannfaotnre,  at  an  average  price  of  2^  cents  per  ponnd,  including  $6  per  ton  spc^ifio 
dnty.  At  this  low  price  Hax-straTr  manufacturers  are  unable  to  compete  with  jote 
butts.  In  the  same  year  there  was  imported  1,300,458  bushels  flai-seedj  aTeragin^ 
{2.40  per  bushel.  Covering  for  cotton,  allowed  at  10  cents  per  yard,  for  which  it  conla 
be  funiished,  would  distribute  throughout  the  Western  States  about  $3,300,000  derived 
ficom  an  article  that  at  jiresent  is  prmcipally  wasted.  Besides  giving  emplojrment  to 
thousands  of  laborers,  it  would  also  give  flax  culture  an  impetus  that  would  enable 
UB  to  supply  the  demand  for  seed  instead,  of  our  having  to  grow  com,  wheat,  and  hom- 
iny to  export  and  trade  for  it,  paying  freight  both  ways,  together  with  the  difi^rent 
margins  of  speculators. 

I  would  sta^ngly  recommend  the  appointment  of  a  commission,  oomjmslng  men 
thoroughly  conversant  with  their  respective  branches  of  manufacture,  reqmring  pro- 
tection, in  order  that  each  may  be  inteUigently  represented  in  an  action  by  Gongrett 
for  the  revision  of  the  present  tariff. 

An  Ohio  manufocturer,  writing  from  Ouyahoga  Falls,  says  of  the  flax 
industry: 

It  was  greatly  hindered  by  the  hostility  of  the  New  York  cotton-brokers,  apparently 
in  the  interest  of  the  jute-baggiug  manufacturers,  which  led  to  the  stoppage  of  our 
vdUs  during  the  year  1379. 

I  do  not  know  to  what  special  action  the  writer  refers,  but  I  am  in- 
formed by  jute-manufacturers  that  the  New  York  Cotton  Board  will 
receive  no  cotton  whatever  baled  with  flax  bagging,  giving  as  a  reason 
that  flax  bagging  is  so  dirty  it  makes  a  difCerence  in  the  price  of  the  cot- 
ton. This  would  seem  an  unjust  discrimination— certainly  iij  the  interest 
of  a  particular  manufacture — and  tending  to  discourage  flax-bagging 
manufacture.  I  cannot  think,  however,  that  the  point  is  made  against 
flax-bagging  in  general,  but  against  bagging  made  of  unfit  material. 

In  1878  the  various  cotton  exchanges  of  the  country  took  action  to 
discriminate  against  poor  bagging  manufactured  from  unfit  materiaL 
Green  or  unrotted  flax-straw  is  held  to  be  objectionable  when  made  into 
bagging,  as  cotton  baled  with  such  an  article  is  not  only  injured  by  the 
fragments  of  bark  and  "  shive,^  but  is  liable  to  be  stained  by  it  into  the 
bargain.  The  Board  of  Trade  of  Saint  Louis,  in  commenting  upon  the 
action  of  the  cotton  exchanges,  says  that  native  flax,  if  well  prepared  for 
uso^  reaches  as  high  a  standard  as  any  other  article  used  for  the  manu- 
facture  of  bagging.  In  the  Western  markets  jute  has  almost  a  monojwly, 
some  hemp  bagging  still  finding  its  way  to  market  with  occasional  lots 
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of  bagging  from  well-rotted  flax-    The  prices  of  bagging  in  the  Saint 
Louis  market  a  year  ago — the  lowest  ever  known — ranged  as  follows: 
Flax,  7  to  8  cents  per  yard;  hemp,  9  cents;  and  jute  9^  to  10  cents. 
The  following  is  received  from  Austin,  IMinu. : 

Since  1872,  when  Congress  took  off  the  duty  on  iute,  it  has  been  impossible  in  this 
State  to  mannfactiire  bagging  for  cotton  baUng.  I  bad  just  undertaken  to  manufect- 
ure  it.  Now  no  use  of  tbo  vast  acreage  of  flax  fiber  is  made  but  in  one  establishment 
in  the  State,  and  that  for  upholstering  purposee.  Thousands  and  thousands  of  dollars 
worth  of  fiber  in  this  State  and  Wisconsin  is  rottiug  upon  the  fields.  Although  I  am 
out  of  the  business  I  am  satisfied  that,  with  proper  encouragement,  a  new  source  of 
revenue  might  be  opened  to  the  farming  and  manufacturing  interests  of  these  two 
States. 

At  the  reoOTit  Ohio  agricnltural  convention,  Mr.  J.  M.  Allen,  of  Colum- 
bus, presented  quite  an  array  of  interesting  facts  upon  this  subject  He 
has  kindly  sent  me  a  synopsis  of  his  paper,  from  which  the  following  ex- 
tract is  taken: 

In  1669  there  were  about  90  miUs  in  (^ention— -14  of  them  bftKging-vullft— numing 
about  140  looms.  Thirty-six  of  them  were  in  Ohio,  distributed  through  aJmost  as 
many  countiee,  giving  employment  to  about  4,000  hands,  who  received  some  $200,000 
per  annum  in  wages.  These  miUs  consumed  nearly  30,000  tons  of  raw  material,  for 
which  the  farmers  received  about  tl|^00,O00.  The  operations  of  1869  aggregated 
nearly  $^,000,000,  about  an  of  which  was  direct  prodactiloB.  The  cotton  crop  of  the 
country  had  to  be  bagged*  In  1806  lees  than  three-sixteenths  of  the  cotton  crop  was 
covered  with  flax  bagging,  but  such  was  the  increase  of  production  that  in  1869  and 
1870  quite  three-fourths  of  it  was  thus  covered,  leaving  but  one-fourth  to  be  covered 
by  the  forei^  product.  The  flax  crop  had  increased  m  the  same  period  from  52,546 
•ores  and  12,000,000  pounds  to  90,000  acres  and  80,000,000  pounds  of  fiber,  an  increase 
of  about  400  per  cent.  With, proper  encouragement  and  protection  this  increase  could 
have  been  maintained  for  years  to  come.  But  in  1870  the  duty  upon  gunny  cloth  (the 
foreign  product  coming  in  direct  competition  with  flax)  was  reduced  to  such  an  extent 
«•  to  mak:e  the  manufacture  in  this  country  Impoa^ble,  luid  in  1871  every  flax-min  in 
the  country  was  closed^  and  privileges,  machinery,  and  expensive  experience  went 
down. 

The  year  1871  in  the  above  shonld  read  1872,  as  in  the  year  1871  more 
flax  waa  used  in  bagging  than  all  other  materials  together.  The  pro- 
duction of  Saint  Louis  alone  for  1871  is  stated  in  round  numbers  to 
have  amounted  to  3,250,000  yjffds.  In  this  manufacture  the  raw  ma- 
terial consumed  was  as  follows :  Flax  tow,  14,199  bales ;  jute  and  jute 
butts,  8,561  bales ;  hemp  and  hemp  tow,  4,756  bales.  This  shows  a  con- 
£umption  of  Western-grown  fiber  (llax  and  hemp)  to  the  amount  of  nearly 
19,000  bales,  27,500  manuiactured;  a  fraction  over  30  per  cent,  only  of 
imiK)rted  jute  fiber  being  used.  The  history  of  the  year  previous  shows 
that  the  supply  of  the  home  product  was  not  equal  to  the  demand. 
The  cotton  crop  of  1870,  reaching  nearly  to  4,500,000  bales,  taxed  every 
bagging  loom  in  the  country  to  its  utmost  capacity ;  and  even  with  the 
opening  of  new  fiictories,  large  orders  for  bagging  went  abroad  to  make 
good  the  short  supply  which  seemed  inevitable.  It  is  stated  that  there 
wa^  constant  antagonism  during  1871  between  holders  of  raw  material 
and  manufacturers,  and,  in  order  to  effect  sales,  prices  were  gradually 
"forced  down.'^  This  may  have  led  to  the  reduction  of  the  tariff  on 
jute  for  bagging  manufacture. 

To  return  to  the  question  of  protection,  even  the  manufacturers  them- 
selves desire  a  little  "encouragement,"  in  the  way  of  a  free  introduc- 
tion of  the  raw  material  as  well  as  of  macliinciy.  The  superintendent 
of  one  of  the  largest  flax-mills  in  Eastern  Massachusetts  thus  writes; 

There  is  every  encouragement  in  the  world  for  investment  in  flax  and  hemp  spin- 
ning. Properly  conducted,  it  is  a  very  remunerative  businesa.  One  thing,  our  ma- 
chinery should  be  introduced  customs  free — raw  material  also  free.  Onr  native  ekUl, 
•with  a  little  added  experience,  will  bo  able  to  keep  from  our  market  the  miUioni  tf 
Iriahj  Gennsni  and  Fre&oh  Unena  aunuaUy  imported. 
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A  Delaware  jute  manufacturer  writes : 

For  seTerftl  years  paiit  the  absence  of  profit  has  been  the  chief  discouragement. 
Now,  however,  with  the  revival  of  business,  from  its  having  been  almost  impossible 
to  get  the  cost  of  production,  a  decided  improvement  in  this  respect  has  taken  place. 
Should  this  state  of  things  continue,  as  the  quantities  of  jute  goods  imj^rted  largely 
exceed  those  produced  at  home,  we  have  little  doubt  that  the  domestic  prodaotion 
will  rapidly  increase.  The  machinery  used  is  mostly  imnorted  at  a  duty  of  from  35 
tp  45  per  cent,  ad  valorem.  The  raw  fiber  used  is  also  subject  to  a  tax  of  $15  per  ton 
epecino ;  while  some  of  the  principal  productions,  such  as  burlaps  and  carpet  yams, 
are  subject  to  a  duty  of  but  25  per  cent,  ad  valorem.  With  the  immense  factories, 
large  capital,  and  long  experience  of  the  British  manufacturers,  added  to  their  ability 
to  purchase  the  fiber  at  $15  per  ton  less  than  Americans,  and  their  ability  to  bay  ma- 
chinery at  about  40  per  cent,  less,  including  freight,  it  is  almost  impossible  to  compete 
with  them  where  but  a  25  per  cent,  ad  valorem  duty  is  imposed  on  their  productions 
except  when  the  price  is  high.  Hence,  the  burlaps  used  in  this  country  are  almost 
exclusively  imported. 

Another  manufacturer  writes  to  the  same  effect,  that  the  chief  hin- 
derance  to  successful  flax  and  jute  manufacture  is  foreign  competition — 
not  quite  duty  enough  on  coarse  linen  goods.  If  prot^tion  is  good  for 
the  manufacturer,  and  will  enable  competition  with  the  foreign  markets, 
will  not  the  farmer  derive  equal  benefit  from  a  protection  which  will  en- 
able him  to  compete  with  the  foreign  producers  t  It  certainly  is  a  poor 
rule  that  does  not  work  well  both  ways.  If  the  statement  of  our  cor- 
respondent in  Dayton,  Ohio,  is  correct,  that  there  is  flax  enough  grown 
for  the  seed  alone  in  the  United  States  to  supply  all  demands  and  uses 
for  the  fiber,  and  that  a  little  protection  against  jute  and  foreign  tows 
would  place  the  flax  industry  of  the  Northwest  upon  its  feet  again,  is  it 
not  worth  couHideration  t  The  tariff  question  is  a  grave  one  to  settle,  aa 
there  are  so  many  conflicting  interests  involved.  It  is  a  question  that 
cannot  be  decided  hastily  in  favor  of  the  interest  representing  the 
greater  amount  of  capital,  or  having  the  greater  influence.  <*  Powerftd 
pressure  "  is  a  good  motive  as  far  as  it  relates  to  the  running  of  a  steam- 
engine,  or  the  turning  of  a  turbine  water-wheel,  and  particularly  so  if 
the  machinery  of  a  large  manufacturing  establishment  ib  moved  in  con- 
sequence ;  but  it  is  not  an  agency  to  be  used  in  securing  wise  legisla- 
tion. There  is  but  one  way  to  grasp  the  question,  and  that  in  its  rela- 
tion to  the  best  interests  of  the  whole  country.  We  cannot  legislate 
for  the  benefit  of  the  manufacturer  alone  at  the  expense  of  native  pro- 
duction of  the  raw  material  ^  neither  can  we  protect  the  farmer  at  the 
expense  of  the  final  consumer.  There  is  a  point,  however,  at  which  the 
best  interests  of  all  classes  wUl  be  subserved,  and  any  effort  that  may 
be  made  toward  an  equitable  and  just  tariff  in  regard  to  fibers  will  lead  to 
the  establishment  of  native  industries,  which  will  prove  to  the  country 
a  vast  source  of  wealth. 

OULTrVATION. 

In  this  limited  report  it  is  not  proposed  to  give  a  treatise  on  flax  or 
hemp  culture,  but  to  indicate  briefly  a  few  of  the  most  essential  points 
in  its  profitable  production.  That  it  is  not  an  exhaustive  crop,  as 
urged  by  many,  is  abundantly  proved  by  repeated  chemical  tests  in  this 
country  and  Enrope,  showing  that  flax  takes  less  inorganic  matter  from 
the  soil,  per  acre,  than  wheat,  oats,  barley,  or  tobacco.  It  must,  how- 
ever^ prove  an  exhausting  crop,  as  its  cultivation  is  practiced  in  many 
portions  of  the  West,  where  the  seed  is  sold  to  the  oil  mills,  the  straw 
burned,  and  nothing  returned  to  the  soil  As  the  fiber  is  composed  of 
elements  taken  almost  wholly  from  the  atmosphere,  while  the  mineral 
elements  of  the  soil  are  found  in  the  wast«  material  of  the  plant,  the 
only  rational  course  to  pursue  suggests  itself. 

I^  therefore,  only  the  fiber  is  iold,  the  oil  extracted  from  the  ■eed,  and  the  residue 
ina4«  into  oil-cftke  and  £hL  apgn  the  Cftrm,  the  plant  xetted  npon  ti&e  land  on  irhioh  il 
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Is  grown,  BO  that  tlie  glutinous  substance  washed  out  In  the  process  be  returned  to 
the  land,  or,  if  water  rotted,  the  steep  water  pumped  up  and  spread  over  the  land,  and 
the  shive  or  woody  part  compo8t<»ft  with  the  manure  of  the  farm,  or  simply  spread 
over  the  land,  it  will  be  found  that,  instead  of  deteriorating,  land  will  steadily  im- 
prove under  the  culture  of  these  plants,  and  at  the  same  time  yield  a  fair  profit  to 
the  farmer. 

Foreign  flax-producers  are  of  tlie  opinion  that  flax  improves  the  soil 
instead  of  serving  to  impoverish  it,  and  that  a  peculiar  advantage  at- 
tending the  cultivation  of  hemp  and  flax  is  that  a  crop  of  the  former 
prepares  the  land  for  the  latter,  and  therefore  a  crop  of  hemp  is  a  clear 
gain  to  the  farmer.  Hemp  has  been  grown  for  a  number  of  years  upon 
the  same  ground  in  Kentucky  without  the  fertility  of  the  soil  being  per- 
ceptibly deteriorated.  There  seems  to  be  no  reason  why  flax  culture 
cannot  be  carried  on  as  profitably  in  this  country  as  in  any  other  if 
proper  care  is  taken  to  keep  up  the  fertility  of  the  soil,  due  attention 
being  paid  to  rotation,  and,  ab^ve  all,  bestowing  upon  the  crop  careM 
culture. 

Mr.  Proctor  gives  as  the  rate  of  yield  of  flax  in  Ireland  300  to  521 
pounds  of  fiber  to  the  acre,  and  an  enormous  yield  of  1,210  pounds  is  re- 
corded. The  average  yield  for  Belgium  in  ten  years  amounted  to  about 
470  pounds.  In  France  the  figures  are  stated  at  505  pounds,  Holland 
471,  and  Eussia  (where  less  care  is  taken)  280  pounds  to  the  acre  is  re- 
corded. Land  is  less  expensive  in  this  country  tlian  in  foreign  flax-grow- 
ing sections,  and  importing  the  fiber  must  add  to  its  cost,  so  there  is 
every  encouragement  for  flax-growing  in  this  country  for  those  who  wish 
to  farm  with  brains. 

In  selecting  a  soil  for  flax-growing,  a  moist,  deep,  .strong  loam  upon 
upland  will  give  the  best  results.  Barley  lands  ui  the  Middle  States  are 
held  to  be  the  best,  and  in  the  Western  States  new  prairie  and  old  turf 
lands  are  firequently  chosen.  A  weedy  soil  is  not  to  be  thought  of,  and, 
in  this  connection,  manures  that  are  liable  to  contain  ungerminated  seeds 
should  be  avoided. 

A  New  York  State  flax-grower  of  long  experience  considers  that  heavy 
clay  loam  stands  first  as  regards  both  fiber  and  seed ;  gravelly  loam  second 
best — produced  but  half  a  crop :  light  sandy  loam  and  coarse  gravel  third 
best  In  Kentucky  and  other  hemp-growing  States  this  crop  is  consid- 
ered "an  excellent  preparation  for  flax,  freeing  the  land  ^m  weeds; 
and  if  the  hemp  was  retted  upon  the  land  and  the  shives  burned  or, 
better,  spread  it  in  the  spring,  the  land  would  be  in  good  condition.'^ 

Flax  culture  in  Russia  is  conducted  upon  alluvial  soils,  on  the  vast 
plains  in  the  interior,  which  are  subject  to  annual  overflow  frx)m  the 
rivers,  leaving  a  rich  deposit  upon  the  soil.  It  is  therefore  the  lack  of 
high  culture  in  Russia  that  accounts  for  the  lower  grades,  and  less  quan- 
tity per  acre,  of  flax.  The  roots  peuetrate  deeply,  and  deep  loam  that 
is  not  liable  to  excess  of  moisture  nor  yet  too  great  a  degree  of  dryness, 
is  the  best  suited  to  the  crop.  Such  soils  are  found  in  river  bottoms. 
The  soil  of  much  of  our  prairie  land  in  the  west  will  answer  for  flax  cult- 
ure, and  recent  timber  lands  are  also  considered  good  if  there  is  proper 
drainage.  It  has  been  asserted  that  "the  Livonians^  when  clearing  a 
forest,  bum  the  wood  upon  the  surface  as  a  preparation  for  flax,"  and 
that  such  a  soil  is  preferred  by  them  to  any  other. 

One  great  element  of  success  in  foreign  flax  cultivation  is  the  careful 
attention  paid  to  the  rotation  of  crops.  In  Flanders,  growing  the  crop 
upon  the  same  ground  once  in  ten  years  is  considered  the  best  system, 
though  the  plan  is  not  always  adhered  to.  A  favorite  rotation  in  Flan- 
ders is  potatoes;  barley,  seeded  with  grasses;  meadow,  cut  for  soiling 
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stock;  pasture;  and  fifth,  flax,  or  one-half  in  oats,  so,  on  the  retain  of 
the  rotation,  the  part  that  was  in  oats  may  be  put  into  flax. 

]\Ir.  Proctor  states  that  it  is  the  custom  in  Belgium  on  good  soils  to 
put  ill  flax  after  clover,  tobacco,  hemp,  or  wheat,  while  on  light  soils  the 
crop  will  be  barley  or  rye,  with  turnips  following  them  the  same  year.  In 
Ireland  one  plowing  after  wheat  is  considered  sufficient,  though  two  and 
even  three  are  better.  Largecrops  arealso  obtained  upon  peat  bogs  and 
clay  substratum.  Of  thesoilof  Belgium  wliich  grows  the  finest  flax,  it  is 
said  that  its  fertility  has  less  to  do  with  the  successful  production  of  flax- 
fiber  than  the  careM  culture  bestowed  upon  it.  In  addition  to  this,  it 
is  to  "  the  unstinted  supply  of  manure,  of  which  the  quality  and  mode  of 
action  on  the  soil  and  plants  is  a  matter  of  carefol  and  anxious  study,  to 
an  equally  careful  attention  to  the  quality  of  the  seed  and  the  properties 
of  the  plant,  and  last,  but  not  least,  by  carrying  out  a  well-considered 
system  of  rotation,  that  the  Flemish  farmer  owes  his  success  in  flax^ 
culture.'^ 

In  our  own  country  it  is  desirable  to  plow  in  the  fell,  and  again  in  the 
spring  as  early  as  practicable.  The  soQ  should  then  be  harrowed  and 
reduced  to  fine  tilth.  If  the  land  is  at  all  cloddy  it  should  be  rolled. 
The  best  manures  are  phosphates,  plaster^  ashes,  and  salt.  Three  or 
four  bushels  of  a  mixture  of  equal  quantities  of  the  three  latter  have 
been  used  as  a  special  flax-manure.  According  to  Dr.  Ure.  30  pounds 
potash,  28  of  common  salt,  34  of  burnt  gypsum,  64  of  boue-aust,  and  66 
of  sulphate  of  magnesia  will  replace  the  constituents  of  an  average 
acre  of  flax.  The  Belgian  farmer  prefers  liquid  manure,  "  collected 
mainly  from  the  cow-house,  stable,  &c.,  and  allowed  to  ferment  in  cis- 
terns built  for  the- purpose ;  with  this  the  oH-cake  is  mixed.  The  quan- 
tity of  this  manure  varies  from  100  to  300  hectoliters  per  hectare.  Aa 
many  as  a  thousand  oil-cakes  are  sometimes  applied  to  an  acre.'' 

In  Courtrai,  where  flax  is  rarely  sown  upon  the  same  land  oftener  than 
every  eighth  year^  generally  following  wheat  or  oats,  the  land  set  oflf  for 
this  crop  the  ensuing  year  is  covered  with  farm-yard  manure  immediately 
after  harvest ;  twenty-five  to  thirty  cart-loads  are  often  applied  to  thJe 
aore.  It  is  spread,  plowed  in  four  or  five  inches  deep,  and  allowed  to 
remain  four  or  five  months,  when  it  is  harrowed  and  plowed  in  again 
a  little  deeper,  and  at  the  same  time  trenched  with  spades.  It  remains 
in  this  condition  during  winter;  it  is  harrowed  in  spring  and  liquid 
manure  applied  to  the  extent  of  2,500  gallons  per  acre.  In  this  country 
chemical  fertilizers  are  preferable  to  other  forms  of  manure,  as  they  are 
firee  from  seeds  of  noxious  plants. 

In  the  selection  of  seed  the  greatest  care  should  be  exercised  to.  get 
that  which  is  perfectly  cl^n  and  free  from  the  germs  of  weeds.  As  to 
the  kinds  of  seed  to  plant,  there  are  great  difi'erences  of  opinion.  From 
experiments  made  by  the  Flax  Society  of  Ireland,  it  was  demonstrated 
that  home-grown  flax-seed  yielded  the  best  results.  The  Dutch  Associa- 
tion for  promoting  the  interests  of  flax  industry  recommend  the  White 
Blossom  Dutch  seed  for  American  planting.  It  produces  abundance  of 
seed,  but  a  coarse  fiber.  AVhere  fine  fiber  is  desired^  the  Blue  Blossom 
Dutch  is  i)referable.*  In  purchasing  seed  the  he^\iest,  brightest,  and 
plumpest  should  always  be  selected,  and  that  which  has  not  been  taken 
from  different  crops  preferred. 

•  In  tbe  Kentueky  flax  and  liemp  report  it  is  stated  that  persons  desiring  to  import 
foreign  need  fi>r  plantiii*;  can  order  tJirough  their  commission  mercliants,  or  they  can 
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A  bushel  to  a  bushel  aud  a  half  of  seed  is  the  average  for  New  York 
and  other  States  produein^c  fiber,  though  for  fine  fiber  it  is  recommended 
to  sow  two  bushels.  In  Belgium  and  Eussia,  where  the  finest  linens  are 
produced,  the  average  is  two  to  four  bushels.  Of  course,  it  is  well  un- 
derstood that  with  thick  sowing  there  is  less  branching,  and  the  fewer 
and  higher  the  branches  are  upon  the  stalk  the  better  will  be  the  fiber. 
When  planted  for  se<Ml,  the  reverse  of  this  practice  is  observed,  as  the 
thinner  the  seed  is  sown  the  more  branching  will  be  the  plants,  and,  in 
turn,  more  seed  will  bo  formed.  Western  farmers,  growing  for  seed 
ftlone,  sow  only  half  a  bushel,  or  three  pecks  at  the  limit;  but  Eastern 
farmers,  desiring  both  fiber  and  se^,  sow  usually  five  pecks,  and  it  is 
Btated  that  the  yield  of  seed  is  larger  than  that  obtained  by  the  Western 
farmer.  Mr.  Proctor  advises  sowing  not  less  than  two  bushels  of  seed 
per  acre,  where  a  good  fiber  and  profitable  yield  are  desired.  "  Firibr 
fiber  is  obtained  from  early-sown  flax.  Good  results,  however,  can  be 
obtained  by  sowing  whenever  conditions  are  right,  from  March  to  latter 
part  of  May.''  Tlie  sowing  should  be  as  even  as  possible,  and  the  ground 
may  be  leveled  with  a  roller,  if  it  is  designed  to  cut  with  a  reaper.  This 
plan  of  harvesting  is  hardly  to  be  advocated,  however,  except  where 
the  plant  is  grown  for  seed  alone.  As  the  seed  is  very  smooth  and  slip- 
I)ery,  it  requires  considerable  practice  to  distribute  it  evenly.  In  broad- 
cast sowing,  plants  should  stand  about  one  inch  apart  over  the  field. 
Sowing  by  means  of  machinery  has  been  suggested,  though  probably 
hand-sowing  is  the  best  method  to  pursue. 

After  the  seed  has  been  distributed  as  evenly  as  possible,  a  brush 
harrow,  or  harrow  of  short  teeth,  should  be  used,  and  even  a  roller  is 
advocated  in  some  cases  to  compress  the  earth  and  insure  early  vegeta^- 
tion.  Objection  is  made  by  some  to  the  introduction  of  horses  upon 
the  land  after  it^  final  preparation  and  sowing.  Mr.  Todd,  autiior  of  a 
prize  essay  on  flax  culture,*  prefers  a  light  brush  harrow,  made  by  bor- 
ing holes  into  a  piece  of  scantling,  into  which  bushy  twigs  two  feet 
long  are  fastened.  If  more  brush  is  required,  additional  pieces  may  be 
nailed  to  the  scantling.  A  man  or  boy  can  drag  the  machine  over  the 
field  by  means  of  a  hght  pair  of  shafts.  An  inch  is  a  sufilcient  depth 
to  cover  the  seed. 

After  the  plants  are  up  they  should  be  kept  as  free  from  weeds  as  poa- 
Bible,  and  the  work  should  be  performed  while  the  plants  are  about  five 
or  six  inches  high.  It  is  exceedingly  doubtful,  however,  if  hand  weed- 
ing will  be  practiced  to  any  great  extent  in  this  country  as  is  done  in 
Europe,  and  tlie  greater  care,  therefore,  is  to  be  exerted  in  freeing  the 
soil  from  weeds  bfforehand,  and  in  the  carefiil  selection  of  clean  seed. 
Women  and  children  i)erform  this  work  in  Belgium,  creex)ing  over  the 
field  upon  hands  and  knees,  always  working  towards  the  wind,  so  that 
the  young  plants  may  be  blown  into  an  upright  position  again  by  the 
current  of  air  coining  from  an  Oi)posite  direction  to  that  in  which  they 
have  been  pressed  down. 

The  proper  time  to  harvest  is  when  the  leaves  begin  to  fall  and  the 
stalks  to  assume  a  yellowish  tinge.  The  plan  usually  adopted  abroad  is 
to  pull  the  flax,  though  much  of  it  is  harvested  in  this  country  viith  the 
reaper.  Theobjections  to  the  latter  mode  of  harvesting  are  the  loss  of  fiber 
and  iujury  to  its  working  qualities,  and  the  gathering  of  weeds  with  the 
flax.  A  writer  in  a  foruicr  report  says  that  by  cutting  low,  the  ground 
having  been  previously  rolled  and  kept  fico  from  wchhIs,  the  objections 
disappear.    Uowever,  pulling  undoubtedly  gives  the  best  results,  where 
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fine  fiber  is  desired.  Allowing  the  seed  to  mature  injures  the  quality  of 
flax,  and  the  seed  will  mature  on  the  plant  equally  well  after  cutting  or 
pulling,  if  it  is  snftered  to  remain  until  perfectly  dry. 

Wm.  L.  Lowrey,  a  practical  flax-grower  of  New  York,  makes  the  fol- 
lowing suggestiou3  in  regard  to  pulUng : 

This  should  be  done  when  one-half  or  two-thh-ds  of  the  bolls  are  brown.  Allow  me 
to  remark  that  work  on  the  flax  crop  has  just  commenced  at  this  period  of  its  growth, 
and  that  if  the  flax  is  uneven,  poorly  coated,  and  in  wet  spots  badly  lodged,  it  will 
be  impossible  by  any  other  method  to  produce  good  fiber.  On  the  other  hand,  if  the 
flax  is  in  quality  and  yield  of  fiber  prime  at  this  stage,  and  care  be  not  exercised  in 
handling  and  rotting,  the  result  wlU  be  the  same.  Cmsp  several  straws  in  the  right 
hand,  pass  them  to  tne  left  and  puU  with  both  hands.  Repeat  this  untU  the  hand  is 
full,  lay  this  down^  repeat  again,  and  then  tie  both  handfnls  in  one  bundle.  At  night 
we  set  up  aU  that  is  pulled  during  the  day  in  loose  stocks.  This  method  preserves  uni- 
formity in  curing,  and  part  of  the  flax  is  not  sunburned  while  the  other  is  green  and 
unfit  for  sheltering.    As  soon  as  it  is  dry,  draw  it  into  the  bam  to  whip. 

Another  method : 

When  the  flax  is  standing  erect,  a  handful  should  be  grasped  with  both  hands  Just 
below  the  seed-bolls,  and  pulled  obliquely  from  the  grouna  with  a  sudden  jerk,  the 
dirt  adhering  to  the  roots  shaken  off  or  knocked  off  against  the  boot.  The  handful 
or  ''beets''  should  be  kept  even  at  the  root  ends,  of  an  even  size,  and  laid  straight 
upon  the  ground,  two  handfuls  together  oroflsing  each  other  diagonaUy. 

SecoHd  growth^  or  short  flax,  should  be  polled  afterwards,  and  bundled 
separately.  The  flax  should  oe  put  in  small  bundles  or  sheaves,  tied 
with  sun-dried  rushes  or  wisps  of  hay,  or  similar  material,  and  not  with 
flax  straw,  though  if  the  seed  is  ripe  the  farmer  may  proceed  with  the 
rippling  at  once.  As  a  general  rule  it  is  best  to  set  up  the  flax  in  the 
field  for  a  few  days  that  it  may  be  thoroughly  dried.  In  Courtrai  the 
flax  is  always  dried  in  the  field,  stacked  without  rippling,  and  left 
for  steeping  until  the  next  spring.  To  insure  preservation  of  the  seed, 
the  straw  is  put  into  stooks  without  tying  into  sheaves,  and  placed  upon 
cradles  for  preservation  £ix)m  dampness.  ^^  The  seed  ends  are  put  in 
alternate  layers,  and  the  stooks  are  from  four  to  six  sheaves  in  height 
and  from  three  to  four  wide,  the  whole  thatched  with  straw."  Aftex 
thorough  drying  the  flax  is  put  into  stacks  like  ordinary  grain.  Keeping 
for  three  years  is  said  to  improve  the  flber,  which  will  scutch  more  easily 
and  profitably. 

Separating  the  seed-bolls  from  the  straw  is  termed  "  rippling/'  and  it 
is  performed  either  in  the  field  or  in  the  bam  during  winter.  Much  of 
the  Irish  flax  is  placed  in  the  steeping-pools  without  the  removal  of  the 
seed,  though  such  a  wasteftd  plan  should  not  be  practiced.  Bippling  is 
performed  in  many  ways,  among  which  may  be  named  tramping  the 
straw  with  horses  moving  in  a  circle ;  by  the  use  of  the  cylinder  of  a 
thrashing  machine ;  by  drawing  through  a  heckle ;  by  rollers  operating 
by  horse-power  J  by  thrashing  with  flails,  or  by  whipping  over  a  smooth 
stone  or  board.  When  done  with  a  heckle — which  is  provided  with  iron 
or  steel  teeth  set  in  a  solid  block  of  wood — ^the  workman  grasps  a  small 
handfhl  of  stalks  near  the  butt  end  and  draws  them  through  the  comb, 
a  large  winnowing-sheet  having  been  placed  underneath  the  apparatus 
to  catch  the  seed  as  it  falls.  Leveling  the  ground  and  tramping  it  hard 
will  answer  the  same  purpose.  One  of  the  best  methods  of  rippling  is 
to  pass  the  heads  through  plain  rollers — allowing  the  heads  only  to  come 
in  contact  with  them — which  crushes  the  bolls  and  allows  the  seeds  to 
separate  and  fall.  In  Great  Britain  a  machine  is  in  use  for  tliis  puriK)S6 
constructed  with  a  powerful  framework,  the  rollers  remaining  free  at 
one  end,  so  that  the  flax-stalks  may  be  held  in  the  hand  while  Uie  heads 
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aloiie  are  being  subjected  to  the  pressure  of  the  rollers.    The  whipping 
process  is  thus  described  by  Mr.  Lowrey : 

Place  a  flat  stono  on  tho  bam-floor,  with  one  edge  inclined  to  an  angle  of  forty-five 
degrees ;  set  another  under  it  to  block  it  up ;  clasp  the  bundle  with  both  hands  near 
the  roots^  raise  it,  and  with  a  smart  stroke  bring  it  down  across  the  stone.  Repeat  it 
several  tunes,  until  tho  seeds  are  mostly  broken  from  the  straw.  Clean  the  seed  with 
a  fanning-mill. 

The  next  process  is  tho  "retting^"  which  is  accomplished  by  two 
methods — water-retting  and  dew-retting.  The  latter  is  most  practiced 
in  this  country,  though  the  former  gives  the  best  results.  The  retting 
is  simply  a  i)rocess  of  fermentation  by  which  the  gluten  holding  together 
the  fibers  in  the  stalk  is  dissolved  and  the  woody  core  or  "  boon  ^  is  de- 
composed, so  that  the  flax  when  broken  wiU  be  easily  detached  from  tho 
waste  matter  called  "  shives.''  In  dew-retting  a  ton  of  straw  is  spread 
evenly  over  an  acre  of  moist  meadow,  about  the  1st  of  October,  the  bun- 
dles a  foot  apart  and  in  straight  rows.  They  are  turned  occasionally  by 
inserting  a  pole  under  the  s&aw  and  opened  with  a  fork,  if  the  retting 
is  found  to  be  progressing  unevenly.  The  time  varies  for  the  operation, 
.  the  condition  of  the  straw  and  state  of  the  weather  having  much  to  do 
with  it.  One  to  two  weeks  in  good  weather  is  considered  sufficient, 
though  in  dry  weather  a  much  longer  time  is  required.  Water-retting 
requires  from  five  to  t/Cn,  and  in  some  cases  even  twenty  to  thirty,  days. 
It  should  be  carefully  watched,  and  taken  out  of  the  water  as  soon  as  the 
fiber  begins  to  separate  from  the  core  or  woody  part  and  the  harl  or 
cuticle  will  peel  from  the  fiber. 

The  softest  water  is  unquestionably  the  best  for  steeping,  and  river 
water  is  therefore  preferable  to  spring  water.  Itns  thought  that  flax 
is  given  a  better  color  when  retted  in  a  slow-funning  stream  than  in 
stagnant  water,  as  all  impurities  are  removed.  Wtere  access  cannot 
be  had  to  rivers  or  to  lakes  or  ponds,  the  farmer  must  construct 
steeping  pools.  These  pools  are  generally  12  to  18  feet  long,  6  feet  wide, 
and  4  feet  deep.  It  should  be  protected  from  the  wash  of  surface  water. 
When  a  small  running  stream  can  be  carried  through  the  pool  it  will  be 
found  quite  advantageous:  more  so  than  when  spring  water  is  used.  If 
spring  water  only  be  available,  it  is  best  to  fill  ^e  pool  some  six  weeks 
before  it  is  needed  for  use,  in  order  that  the  influence  of  the  sun  and  air 
may  soften  the  water.  It  should  also  be  kept  clean  and  free  from  min- 
eral and  vegetable  impurities.  A  pool  38  feet  long,  3J  to  4  feet  deep, 
and  10  feet  wide  will  serve  to  ret  an  acre  of  flax.  A  writer  in  the  jour- 
nal of  the  (British)  agricultural  society  states  that  water  which  has 
flowed  over  peat  or  has  lain  on  peaty  soil  for  some  time  is  very  good  for 
retting  flax,  the  antiseptic  properties  of  the  j)eat  correcting  the  usual 
defects  of  stagnant  water.  In  regard  to  the  influence  of  the  bottom  ol 
the  pit  upon  the  color  of  the  fiber,  clay  bottom  is  said  to  give  a  yellow- 
ish-white tinge,  alluvial  soil  a  bluish  shade,  while  peat  often  gives  a  very 
pure  white. 

In  placing  the  flax  in  the  pool  the  sheaves  are  packed  loosely,  a  little 
sloping,  and  resting  on  their  butt  ends.  One  layer  in  a  pool  is  best, 
though  two  are  sometimes  packed.  Sometimes  the  work  is  done  before 
the  water  is  let  in,  where  there  is  a  ready  supply,  enabling  the  workmen 
to  place  the  flax  more  regularly.  The  Irish  flax-growers  say  that  flax 
must  be  covered  from  the  light  by  sods,  with  the  grassy  side  underneath, 
or  with  long  wheaten  straw,  kept  down  with  stones  or  heavy  logs  of 
wood.  The  point  is  to  keep  the  flax  entirely  under  water,  without  com- 
ing in  contact  with  the  bottom  of  the  pond  or  pool. 

When  fermentation  begins  to  take  place  the  water  shows  signs  of  tur- 
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bidity  and  is  slightly  discolored :  gas  begins  to  be  ©rolved  and  is  given 
off  with  unpleasant  odor.  As  the  decomposition  becomes  general  more 
weights  will  be  required,  for  the  flax  swelLs  and  rises.  A  thick  scum  is 
formed  upon  the  surface  of  the  pool,  which,  if  possible,  should  be  removed 
by  allowing  a  slight  stream  of  water  to  flow  over  the  pool.  It  is  not 
possible  to  give  any  limit  of  time  for  the  perfect  accomplishment  of  the 
retting.  In  warm  weather,  with  occasional  rains,  the  time  wiU  be 
hastened ;  cold  nights,  on  the  contrary,  retard  the  operation.  Coarse 
flax  requires  a  much  longer  tim^  than  fine.  The  writer  quoted  above 
says: 

When  it  is  ready  to  take  out  it  wiU  bo  observed  to  gink  in  the  pool;  but  it  reqoiret 
ft  mucli  more  careful  examination  £n)m  time  to  time.  The  test  in  HoUand  is  as  fol- 
lows: A  few  stalks  of  average  fineness  are  selected  and  are  broken  in  two  places  a  few 
inches  apart.  If  the  inner  part  or  wood  will  then  pnll  easily  out  with  the  fingers, 
and  does  not  break  the  iiber  or  drag  any  of  it  with  it,  the  flax  is  considered  sofflcieiitly 
watered.  If  allowed  to  remain  longer  the  fiber  is  injured,  and  becomes  weak  ana 
cottony.  If  taken  out  sooner  than  this  test  shows  to  be  advisable,  much  of  the  fib«c 
is  knocked  away  in  the  scutching,  and  the  general  quality  is  dry  and  coarse.  Tha 
test  should  be  tried  at  intervals  m  three  or  four  hours  after  the  fermentation  ceftsea, 
for  if  the  weather  be  warm  the  change  for  the  worse  is  rapids 

As  soon  as  the  retting  is  completed  the  flax  should  be  lifted  from  tiie 
pools,  and  upon  this  operation  too  much  care  cannot  be  bestowed,  as 
the  use  of  implements,  as  hooks  or  pitchfork,  only  serve  to  iiyure  the  fiber. 
The  weights  are  removed,  and  the  straw  or  sods  taken  to  the  manure- 
pit,  as  in  their  water-soaked  condition  they  contain  valuable  elements 
needed  again  in  the  soil.  The  bundles  shoiild  be  taken  out  of  the  water 
by  hand,  two  or  more  persons  assisting  in  the  operation.  They  should 
then  be  set  up  upon  their  butt  ends  in  the  field  to  allow  the  water  to  drain 
off  gradually.  It  is  ready  to  spread  in  twenty-four  hours  after  taking 
out,  though  rain  will  retard  it  to  thirty-six:  hours. 

The  next  process  is  the  spreading  or  grassing,  by  which  the  fiber  is 
cleansed  and  improved  in  color.  A  newly-mown  grass-field  wiU  answer 
for  this  purpose,  and  the  flax  is  evenly  and  thinly  spread  over  the  field. 
The  flax  should  be  turned  once  or  twice,  by  means  of  poles  8  or  9  feet 
long,  to  insure  uniformity  of  color,  and  the  grassing  is  finished  in  three 
or  four  days.  Thoroughly  dried  fiber  separates  from  the  woody  matter, 
contracting  slightly,  and  when  this  is  noted  it  is  time  to  lif t ;  or  a  few 
handsful  may  be  tested  with  the  scutching-machine.  When  lifted  tie  in 
sheaves,  pack  under  cover,  and  the  flax  is  ready  for  scutching,  or  can 
be  kept  for  years,  if  so  desired.  This  account,  condensed  from  a  prize 
essay  by  James  Mac  Adam,  jr.,  a  former  secretary  to  the  Royal  Society 
for  rromotion  and  Improvement  of  the  Growth  of  Flax  in  Ireland,  will 
give  American  cultivators  a  knowledge  of  the  best  practice  with  flax- 
retting  in  Ireland,  where  the  greatest  care  is  bestowed  ux>on  the  operation. 

All  writers  seem  to  agree  that  the  waters  of  the  river  Ly  s,  in  Flanders, 
are  particularly  favorable  to  flax-ret.ting.  Steeping  is  there  carried  on 
as  a  trade  by  men  who  have  no  other  occupation.  The  Courtrai  flax  is 
all  steeped  in  the  river,  large  quantities  of  flax  being  brought  great  dis- 
tances for  the  purpose.  Mr.  Proctor's  account  of  the  Courtrai  treatment 
of  retting  is  so  concise  I  give  the  quotation  entire: 

The  flax  tied  np  in  email  bundles  is  placed  perpendicularly  in  wooden  frames  or 
crates  of  from  twelve  to  lifteen  feet  square.  Each  crate  is  launched  into  the  river, 
and  straw  and  clean  stones  laid  upon  it  until  it  sinks  just  enough  below  the  eurface 
of  the  stream  to  leave  a  current  both  above  and  ])elow  it,  which  carries  away  all  im- 
purities, and  keeps  the  fiber  clean  during  the  period  of  immersion.  The  average  time 
required  is  from  seven  to  ten  dajs.  Towards  the  end  of  May  the  average  is  nine  to  ten 
days ;  in  August,  seven  days ;  in  October,  twelve  days.  As  soon  a^  the  flax  has  been 
Bufflciently  steeped,  the  crates  are  hauled  ashore,  and  the  flax  spread  upon  the  grass  to 
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dry,  preparatory  to  underffoing  the  process  of  breaking  and  ecntching.  The  "  roui*- 
ioge^  at  Cooxtrai  ifluauafiy  performed  in  May  or  in  August  and  September,  after 
which  the  flax  merohante  of  Brabant  and  the  north  send  thoir  agents  among  the 
farmers,  who  purchase  from  honae  to  house,  and  on  a  certain  day  attend  the  chief 
town  to  receive  the  "  deliveries,"  when  the  qnalities  of  the  crop  and  the  average 
prices  are  ascertained  and  promulgated  for  the  guidance  of  the  trade. 

The  author  just  quoted  advises  beginning  with  dew-retting,  to  be  fol- 
lowed with  water-retting  after  the  farmer  has  gained  experience.  There 
are  several  patented  processes  of  retting,  by  which  the  disintregatiou 
and  decomposition  are  hastened  by  raising  the  temperature  of  the  water 
artificially,  or  by  treating  with  steam.  In  this  limited  report,  however, 
it  will  be  as  well  to  omit  further  mention  of  them, 

HEHF. 

This  being  a  much  coarser  fiber  than  flax,  requires  a  good,  strong  soil 
for  its  production.  Any  good,  rich,  loamy  land  is  adapted  to  this  crop, 
as  the  blue-grass  region  of  Kentucky|the  limestone  i^rairies  of  Mis- 
souri, or  the  fertile  plains  of  Illinois.  What  has  been  said  concerning 
the  preparation  of  the  soil  for  flax  will  apply  equally  well  for  this  crop. 
FaJl  plowing  upon  heavy  soils  will  greatly  improve  their  condition,  as 
the  influence  of  the  frost  is  beneficial.  The  land  should  be  again  stiired 
in  the  spring,  though  the  last  plowing  should  be  quite  shallow,  that  the 
surface  soil  acted  upon  by  the  frost  may  be  retained.  It  may  be  left  to 
the  sun's  influence  for  a  few  days,  when  it  is  ready  for  the  seed.  One 
bushel  of  seed  is  generally  sown  to  the  acre  in  Kentucky.  It  is  thought 
that  "  there  is  nothing  gained  by  sowing  more  than  enough  seed,  as  the 
hemp  if  too  tMck  will  thin  itself  by  smothering  out  the  smaller  plants, 
and  this  must  be  done  at  a  loss  to  vitality.^  The  best  seed  is  of  a 
bright  gray  color,  and  should  be  well  filled. 

There  will  be  little  trouble  with  weeds  if  the  first  crop  is  weU  destroyed 
by  the  spring  plowing,  for  hemp  generally  occupies  all  the  ground,  giv- 
ing weeds  but  little  chance  to  intrude.  For  this  reason  hemp  is  regarded 
by  some  agriculturists  as  an  excellent  clearing  crop  when  introduced 
into  rotation  to  precede  flax,  Efemp  is  disecious,  bearing  male  and 
female  flowers,  both  of  which  can  be  used  for  fiber,  though  the  male 
hemp  ripens  earlier  than  the  female.  In  Europe  it  is  stated  that  hemp 
is  often  grown  in  plats  or  beds  with  paths  between,  that  the  male 
and  female  stalks  can  be  pulled  separately.  The  female  plants  do  not 
mature  their  seed  unta  about  three  weeks  after  blossoming ;  they  should 
be  allowed  to  stand  until  the  lower  seeds  begin  to  ripen,  when  it  Ls  time 
for  harvesting. 

Hemp  was  formerly  pulled  by  hand,  and  is  now  to  a  certain  extent  in 
European  countries.  It  is  now  harvested  by  cutting  the  plants  off  at  or 
near  the  ground  by  means  of  a  heavy  knife  or  implement  made  specially 
for  the  purpose.  This  implement  is  crooked  upon  the  * dge,  and  is  bent 
toward  the  shaft  of  the  handle,  so  that  by  a  rapid  stroke  the  stalks  are 
severed.    Machinery  is  sometimes  used  when  the  stalks  are  small. 

In  cutting,  the  stalks  must  *be  laid  in  rows,  even  at  the  butts,  and 
should  be  allowed  to  lie  for  a  few  days,  a  week  at  the  fartliest,  to  dry. 
When  the  crop  has  become  sufficiently  dried  the  stalks  may  be  put  up 
in  bundles — the  remainder  of  the  leaves  will  for  the  most  part  dro])  off— 
and  the  bundles  should  be  set  up  in  shocks  to  dry  thoroughly  before 
stacking.  "  K  the  hemp  is  to  be  water-rotted  the  drying  is  uniiocesj^ary, 
and  some. authorities  think  that  better  results  are  obtained  when  the 
hemp  is  retted  immediately  after  harvesting.  It  is  said  that  hemp 
Steeped  green  will  require  only  four  days,  but  if  allowed  to  dry  eight 
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days  Will  be  reqnired  to  steep  it  in  vater."  Lcite-cxit  hemp  is  frequently 
put  into  shocks  after  8]»rea<lLD^  withont  bring  bound  up,  a  simple  band 
keeping  the  ^Lock  staiidlng.  JBindi:::::  into  -heaven?,  however,  after  cur- 
ing, and  placing  in  roar:  I  stacks  or  ricks  until  spreading-time,  is  the  best 
practice,  jlanufaciurers  prei'er  a  vater-retted  hemp,  and  ihe  ^^savy  regu- 
lations are  said  to  culi  for  it :  th*?  pric*^,  however,  tor  cordage  hemp  has 
hardly  warrant^  t.ut  expemiiture  of  t ue  extra  labor  re<^/iiir<^L  and  our 
farmers,  a.s  a  general  rulcdevr.ret  their  hemp.  With  the  *lt:a:and  for  spin- 
ning-hemps at  l/t':cter  prices  there  will  be  a  call  for  vrater-retted  fiber- 
Farmers  are  not  only  unwilling  to  t;ike  the  trouble,  b;;t  few  have  the 
neceasary  skill  or  ai>j)lia:ii:e.s.  Iletting  by  water  has  been  carried,  on  in 
a  small  way  in  Iliijiois;  and  it  is  sa^.d  that  Henry  Clay  introduced  the 
practice  into  Kentucky,  buc  it  wa.s  not  followed  for  reasoo?  given  above. 

3Ir.  Proi.lor  says  that  the  best  time  for  sprcjilin::  hemp  for  dew-ret- 
ting is  in  November  or  December,  but  it  is  weil  to  begin  spreading  sooner 
if  Uiere  is  a  large  crop,  that  the  labor  of  breaking  may  be  commenced 
earlier.  Hemp  retted  in  winter  is  of  a  brighter  color  than  that  spread 
in  October,  it  is  usually  stacked  and  spread  upon  the  same  ground 
upon  which  it  is  grown,  and  when  sufficiently  retted,  as  can  be  deter- 
mined by  breaking  out  a  little,  it  is  again  put  into  shocks.  If  the  hemp 
be  dry  the  shocks  should  be  tied  around  the  top  tightly  with  a  band  rf 
hemp  to  keep  out  the  rain.  The  shocks  are  made  firm  by  tjing  with  a 
band  the  first  armful  or  two,  raising  it  up  and  beating  it  well  against 
the  ground-  The  remainder  of  the  hemp  is  set  up  around  this  central 
support.  By  flaring  at  the  bottom  and  tying  well  a  firm  shock  can  be 
made  that  will  stand  firmly  without  danger  of  being  blown  over  by  the 
wind. 

The  slat  hand-brake  is  used  in  Kentucky,  the  machines  being  carried 
around  the  field  to  avoid  the  removal  of  the  hemp  straw. 

RAMIE. 

The  question  of  ramie  cultivation,  which  attracted  so  much  attention 
in  the  South  some  years  ago,  is  not  by  any  means  a  dead  issue,  or  an 
abandoned  experiment.  The  results  obtained  at  that  time  proved  that 
the  plant  was  successfully  introduced  into  the  country,  though  its  suc- 
cessful production — as  far  as  making  its  cultivation  an  industry  was  con- 
cerned— fell  short  of  the  mark.  The  cultivation  of  ramie  has  been 
carried  on  in  late  years — in  a  small  way,  it  is  true— in  New  Jersey,  un- 
der the  direction  of  Emil  Lofrauc,  the  veteran  ramie  culturist  of  Lou- 
isiana, with  a  fair  measure  of  success. 

Mr.  Lefranc  writes  me  tliat  winter  is  not  so  great  an  obstacle  as  it  is . 
thought  to  be.    Covering  the  plants  saved  them  weD  enough  last  year, 
and  as  it  gives  three  crops  a  year  in  its  Northern  home  there  is  almost 
the  same  chance  of  profit  here  as  in  the  South  with  more  cuttings.    Five 
crops  have  been  cut  in  Louisiana  the  same  year. 

A  number  of  gentlemen  in  the  vicinity  of  Newark^and  Philadelphia 
have  grown  ramie  during  the  i)revious  year,  and  I  am  informed  that 
parties  in  Maryland  propose  to  go  into  its  cultivation  quite  extensively. 

Mr.  Dennis,  of  Newark,  has  purchased  land  m  Virginia,  which  he  ex- 
pects to  devote  to  ramie  cultivation,  and  now  that  the  New  Jersey  legis- 
lature has  passed  a  bounty  bill'  encouraging  its  production  in  the  State 
wo  may  look  for  others  embarking  in  it  for  profit.  Another  encourage- 
ment is  the  recent  invention  of  a  ramie  machine,  described  upon  an- 
other page,  which  does  its  work  most  efiectively,  and  removes  one  of 
the  greatest  obstacles  to  successful  ramie  production. 

The  ramie  plant,  Boehmeria  tenadssima^  was  first  introduced  into  this 
country  in  1S55,  from  the  botanical  gardens  of  Jamaica,  and  cmltivated 
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in  the  United  States  Botanical  Garden,  and  subsequently  in  the  experi- 
mental garden  of  the  Department  of  Agriculture.  (See  annual  report 
of  this  department  for  the  year  1867.  page  220.) 

In  the  report  of  the  department  for  1873,  Mr.  Lefranc  states  that  it 
was  introduced  from  Mexico  in  1867.  The  writer  says  "  to  two  persons 
is  due  the  credit  of  its  introduction  into  the  United  States,  viz.,  Monsieur 
Ernest  Godeau,  in  that  year  consul  of  France  in  New  Orleans,  and  Be- 
nito lioezl,  a  Bohemian  botanist,  once  a  resident  of  Santa  Gompana  in 
Mexico." 

In  this  year  it  was  given  a  fair  test  and  abundantly  proved  its  adapta- 
bility to  the  new  soil  and  conditions,  as  many  specimens  now  in  the 
museum  of  the  department  will  testify.  Through  the  intelligent  eflforts 
of  Mr.  Lefranc  and  others  interested  in  promoting  this  industry,  prac- 
tical direction  was  given  to  the  experiment,  and  the  question  of  manu- 
facture, or  rather  of  preparation,  as  well  as  production,  fully  considered. 

In  the  annual  report  for  1873  (quoted  above)^  published  just  six  years 
after  the  reintroduction  of  the  plant,  there  is  a  full  and  comprehen- 
sive article  giving  the  results  of  the  experiment,  after  the  first  fever  of 
enthusiasm  had  subsided.  In  this  it  is  shown  that  the  plant  had  held 
its  own  during  that  time,  even  propagating  in  rich  alluvial  soils  without 
cultivation.  It  was  also  grown  from  the  seed,  notwithstanding  the  im- 
pression that  it  could  only  be  grown  from  cuttings.  See  article  in  Report 
Agriculture  1870,  page  170,  from  which  the  following  extract  is  taken : 

The  ramie  plant,  or  China  flcrass  of  commerce,  cnltivated  in  many  parts  of  the  South 
ftom  aeeds  furnished  originally  from  this  department,  is  found  well  adapted  to  thai 
portion  of  the  country,  and  when  it  can  he  ntilized  cheaply  it  will  hecome  a  staple 
crop.  *  *  *  In  Goliad,  Tex.,  it  grows  weU  hoth  from  seed  and  roots;  and  in  Aus- 
tin the  staple  is  reported  long,  fiber  exceUent,  white  and  siUcy. 

Reference  is  also  made  to  other  localities  where  grown. 

Of  perennijd  growth,  the  stems  die  in  winter,  but  new  growths  shoot 
up  in  the  spring,  producing  strong  vigorous  stalks  in  so  short  a  time 
that  it  is  an  easy  matter  to  secure  four  crops  a  year,  and  the  plants  are 
better  for  the  cutting.  A  specimen  in  the  museum,  some  4  feet  long, 
■  or  more,  with  the  fiber  disintegrated  for  half  its  length,  was  from  the 
fifth  cutting  in  the  same  season  iu  Louisiana.  Thus  it  is  proved  that 
successful  cultivation  is  possible,  though  "  destructive  overflows,  and 
fini^y  the  discovery  of  the  fact  that  water  was  too  near  the  surface  of 
the  soil  for  such  deep-rooting  plants,  caused  the  susi>ension  of  the  enter- 
prise in  that  section,  which,  moreover,  has  become,  from  social  and  poUt- 
ical  turbulence,  very  unpropitious  for  any  new  industry."  Believed  to 
be  a  semi-tropical  plant,  it  was  not  until  the  Department  of  Agriculture 
grew  it  in  the  open  air  in  the  centennial  grounds  that  the  idea  of  adapta- 
tion to  a  northern  climate  was  suggested.  Here  was  the  commence- 
ment of  the  more  northerly  experiment  with  the  plant,  though  it  was 
already  known  that  in  the  colder  regions  of  Northern  China  the  roots 
are  dug  up  and  kept  through  the  winter  in  cellars  for  replanting  in  the 
spring,  like  potatoes. 

Judge  Watts,  then  Commissioner  of  Agriculture,  resolved  to  proceed 
with  the  experiment;  Mr.  Lefranc  was  commissioned  to  conduct  it,  and 
the  first  Jersey  plantation,  at  Camden,  was  started  with  roots  from  the 
**  Centennial  patch,"  and  those  saved  from  inundation  in  Louisiana.  Re- 
gardiiig  the  success  of  the  experiment,  I  give  Mr.  Lefranc's  own  words:* 

I  was  siirprised  that  the  prowth  tnmed  ont  snperior  to  any  growth  in  the  Sonth, 
ftnd  standing  all  winter  without  the  least  damage,  sprouted  abundantly  in  the  foUow- 

*  First  New  Jersey  report  of  lahor  and  indnstriet. 
38  AO 


Digiti 


zed  by  Google 


594         SEFOBT  OF  THB  OOIOIIMIOSBS  OF  AOKXCULTCBE. 

fai^  9piing  u  ff  it  wrre  In  Hi  ermgcuial  sphf^re.  This  pfoKAe  sad  Tiffomofl  gmwUi  is- 
CfeflMid  ill  lc:znrl:icc«  a'zd  nniL^j^r  of  iteLis  SkJ  tbe  summer.  es^eclA^v  aft«r  each  cut- 
ting. •  •  A  lar;:*?  r-.aLt  :in  of  iLinfrrala,  pi  t^^phite,  and  BiiiciotiB  el'-aieTita  in  tite 
•oi^ and  or- ;:f*rt  L::d  ^liVn^ic  :.:li  La  the  air,  a  .'"i-Tiiit  for  tbe  Btiperioritv  of  New  Jer- 
sey OTfT  h\  r  V  *;•  :.fl  r^'4^r'lir.','  ♦Lat  plant,  t.  ..:ch,  unlike  cotton,  has  sll  it»  Tmhiein 
the  bark,  like  ti:.x  a:^d  Li:ii,p.  Hanio  dtrrivpa  in  principal  food  from  tbe  sir.  That 
«xpUin«  th^  [K.«-ioilit7  01  i:«  th^.e  annual  cutitncs  and  extraordinarr  abnudanoe 
withoat  eiha'}**:.  •;;  the  »'.»i]  m  >re  than  anj  orLer  p'.*Lt.  Three  CTi-ps  of  four  and  five 
£eet  carV  are  -tr:  l.  fron;  A:>rli  to  Oi'/.  ?r,  aft/r  t..e  ^rst  seaaon  taa  formed  the  stand. 
Being  pro^rct'  A  a^'a^r.'-t  d"f  p  Croat  ty  a  thick  rna^::!^  of  leave*,  hay,  or  straw  mixed 
with  Uimf.  !<*ai/.'*  n.a:j.;r*»,  the  ataml  w.H  la«t  iz'ltLiat^ly  and  coDAtitate  a  perraaneat 
incocifi.  TLe  leavrt  of  the  pl&i^t  itAc  S  wixl  do  veiy  well  for  that  corering  uid  maiiiir- 
In^f ;  when  dried,  leaves  are  non-c</r.t'  c*<>rfl  of  co'.d,  and  they  gpaerat© — especial^ 
ramie  leavfs — a  certain  a'r.oni:t  of  ammonia,  wh:.'h  la  a  good  fertilizer.  The  expen- 
menti  referred  to  were  made  in  ord'iiary  sendy  soil,  each  as  is  fbmid  sH  orer  WssI 
Jsrssy. 

Theeip^nmeutft  wero  repeated  at  Huddonfield  and  Jfewark  by  a  num- 
ber of  gentlemen  inton.^sted  in  ramie  culture.  A«  to  yield,  where  the 
ttand  i«  fully  esta'ulLsherl,  it  is  s^ated  that  three  croi>s  of  8talk&,4|  feet 
in  length,  will  give  8  tons  of  dried  stems  and  1  ton  of  cleaned  fibCT  per 
acre,  or  al>out  Vlh  p- r  cent.  Ten  dollars  a  ton  is  the  most  recent  figure 
given  as  the  possible  value  of  the  dried  stalks  bundled, 

Afl  the  report  of  this  dcpiirtmeDt  for  1873  may  not  be  available  to 
many  readers  of  these  pages.  I  will  ^ive  a  brief  extract  from  the  ramie 
article  to  which  reference  hti^  been  made,  describing  the  mode  of  cult- 
ure, and  the  maiiiier  in  which  stands  are  obtained.  At  the  time  it  wa8 
written  ramie  culture  was  confined  to  Louisiana.    It  is  as  fidlows: 

Fin*t.  WhrthPF  for  nur.oiy  purpoa/?3  or  for  ciiltisa'ion,  the  land  must  be  sniBciently 
elevate^l  to  rfi-<!i  vo  the  beneuc  oi  natuial  uikiu;;^c,  bccaoaethe  roots  will  not  live  long 
in  a  wat'-ry  bot+rm. 

Secondly.  Tlio  Rojl  ri'iM  ha  deep,  rich,  li^ht,  anl  moist  as  the  sandy  sIInTla  of 
Ix)nisiana.     Maniu*-  'iKppi'ru  the  df  /*  ^'ts  in  sonie  laiid%  in  these  reepectd. 

Thirdly.  The  fit-lc'**  iiiuKt  bft  thoron^^lily  cloartMl  of  weeds,  plowfNl  twice  to  the  depth 
of  eight  to  ton  int  hcA,  if  po^ible,  harrowed  as  much  as  a  thorough  pulverizing  re- 
qalres,  and  carefully  drained  by  CKseriminatd  lines  of  ditches.  V^ter  mnst  not  bo 
allowed  to  stand  in  the  rows  of  the  plant. 

The  land  being  tbns  prepared,  planting  bccomeA  easy  and  promising.  December. 
Janaarv,  and  February  are  tho  best  months  in  which  to  plant.  Boots,  ratoons.  ana 
rootod  layers  are  the  only  available  sefd.  They  aregenerally  four  or  five  inches  umg, 
carcfuHy  cut,  oot  torn,  from  the  mother  plant.  Trie  dus^jr  seed  produced  by  tihe 
ramie  stalks  in  the  fall  ran  he  sown,  but  it  is  so  delicate  and  requires  so  much  care 
during  the  period  of  gprmiuatiou  and  growth  that  it  seldom  succeeds  in  open  l^ud. 

Farrows  o  or  6  inches  deep  and  5  feet  apart  are  opened  with  the  plow.  The  roote 
are  laid  len^hwise  in  the  middle,  close  in  succession  if  a  thick  stand  of  crop  is  da- 
aired,  but  placed  at  Inter^'als  if  nursery  propagation  is  the  object  in  view. 

The  first  mode  wiU  absorb  3,000  roots  per  acre,  but  will  save  the  labor  of  often  fill- 
ing the  stand  by  propa^^ation.  The  second  mode  wiU  spare  three-fourths  of  th*t 
amount  of  roots,  but  wiU  impose  the  obUgstion  of  multiplying  by  layers.  Being 
placed  In  the  furrow  closcdy  or  at  intervals,  the  roots  are  carefufly  covered  with  tha 
noe.  Pulverized  earth  and  manure  spread  over  tho  roots  insure  an  early  and  luxtiri- 
ant  growth  in  the  8]>ring.  When  the  shoots  have  attained  a  foot  in  height  they  are 
hiU^  np  like  potatoes,  corn,  and  aU  other  plants  that  require  good  footing  and  pro- 
tection from  the  fermenting  efiect  of  stagnant  water.  The  intervals  between  the 
rows  being  deepened  by  tho  nilling  have  alB*^>  a  draining  influence,  which  can  be  ren- 
dered still  more  effective  by  ditches  dng  across  from  distance  to  distance,  sav  13  feet. 

Good  crops  are  obtained  by  thickening  the  stands.  The  stems  are  then  abundant, 
fine,  straight,  and  rich  in  fiber.  Close  planting  is  then  necessary,  inasmuch  as  it 
prevents  the  objectionable  branching  of  the  stalks.  The  period  at  which  the  plant  is 
ripe  for  cuttinj;  is  iudicatwl  by  a  brownish  tinge  at  the  foot  of  tbe  stems.  At  that 
early  stairo  the  i)lant,  thoii;;h  poepish,  yields  a  fine  and  abundant  filament.  The 
first  cutting  may  be  ufiproti  table  on  account  of  tho  irregularity  and  sparBenero  of  the 
growth  ;  but  if  the  stand  is  razee<l  and  manured  over  tho  stubbles  the  ensuing  cut- 
tings will  be  product  ivo.  For  that  purpose  the  field  must  bo  kept  clear  of  grafis  until 
the  i^owth  bo  sufliricntly  dense  to  expel  the  parasites  by  its  ^hade.  That  necessary 
density  is  obtained  by  m*  nns  of  the  important  laying  process.  This  consists  in  bend- 
ing down,  right  and  left  along  tho  growing  stand,  the  highest  switches,  and  in  oov- 
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aring  them  Tnth  eart!i  up  to  the  under  tip,  which  miut  not  be  «mothered.  One  of 
the  causes  of  the  perennity  and  of  the  vigor  of  the  plant  is  the  nourishment  it  draws 
from  the  agencies  of  the  atmosphere.  Consequently  the  leaves  of  the  layers  should 
never  be  buried  under  ground.  When  properly  performed,  laying  is  very  profitable; 
it  creates  an  abundance  of  new  roots,  and  nils  up  rapidly  the  voids  of  fhe  stand. 
After  two  years  the  plants  may  be  so  thick  as  to  spread  out  in  the  rows.  /Then  the 

glow  or  the  stubble-cutter  has  to  chop  in  a  line,  on  one  side,  the  projecting  ratoons. 
f  well  executed,  this  operation  leads  to  notable  advantages.  It  extracts  roots  or 
fractional  plants  suitable  for  the  extension  of  the  cultivation  elsewhere;  it  maintains, 
aa  a  prunuiff,  a  vigorous  life,  and  developes  a  luxuriant  gpx)wth  in  the  stand.  Ii 
always  applied  on  the  same  side  of  the  row,  this  sort  of  stubble  cutting  has  the  re- 
markable advantage  of  removing  gradually  the  growth  toward  the  unoccupied  laiid  in 
the  Intervals,  and  of  pushing  it  into  a  new  position  without  disturbance. 

That  slow  rotation  preserves  the  soil  from  rapid  exhaustion,  and  the  ramie  from 
decay,  through  the  accumulation  of  roots  under  ground.  Of  course  this  lateral  plow- 
ing will  not  prevent  the  opposite  row  from  receiving  the  benefit  of  hoeing  after  each 
crop.  Experiments  made  in  Louisiana  have  demonstrated  the  efficiency  of  that 
method,  to  which  are  due  the  preservation  and  propagation  of  the  plant  in  that  State, 
while  it  has  been  destroyed  in  other  sections  for  want  of  similar  care. 

This  will  serve  as  an  outline  of  instructions  for  those  who  contemplate 
making  an  attempt  at  cultivation,  though,  of  course,  the  practice  of  two 
sections  of  country  as  remote  from  each  other  as  Louisiana  and  New 
Jersey,  or  even  Maryland,  must  differ  to  a  certain  degree.  If  further 
instruction  is  needed — although  I  have  no  authority  for  making  the 
statement — I  am  quite  sure  that  Mr.  Lefranc  will  be  pleased  to  ^ve 
;special  information  to  any  who  may  apply  to  him  that  desire  to  go  into 
ramie  culture,  whether  for  experiment  or  profit. 

In  addition  to  Mr.  Lefranc's  statements,  the  following  letters,  which 
have  been  received  since  they  were  made,  offer  additionaJ  evidence  that 
several  crops  of  stalks  cannot  only  be  produced,  but  that  seed  may  be 
matured.    They  are  as  follows : 

Philadelphia,  March  16, 1880. 

Dkab  Sir  :  Tours  of  the  11th  instant  was  duly  at  hand.  I  planted  some  r^le-roots 
on  my  place  at  Uaddonfield,  N.  J.  The  roots  started  in  a  short  titte,  and  I  think  each 
propagated  100  from  1.  They  gave  several  outs  of  stalks  in  one  season,  which  Mr. 
Ifenrano  took  and  treated  in  his  own  way.  My  opinion  is  that,  so  far  as  cnltlTation 
is  concerned,  there  is  no  doubt  about  its  success. 
Yours,  truly, 

Oharliss  R.  Dodgb,  Esq.  WM.  MANN. 

New  Jbrsbt  Stats  Aobioultural  Society, 

S$cr$Uiry*$  Office^  Newarh,  March  13,  1880. 
Dear  Sir  :  In  reply  to  yours  of  the  12th  instant,  I  would  state  that  my  experience 
in  the  growth  of  ramie  is  limited  to  trials  from  the  seed  only,  and  that  of  one  season. 
I  sprouted  my  sued  in  the  conscTvatory.    In  May  I  planted  in  the  open  CTound  in  both 
strong  and  woak  soilg ;  all  the  plants  gave  me  matured  seed  the  last  of  September,  the 
stronger  soils  favoring  the  growth  and  earlier  maturity.    I  doubt  the  success  In  this 
latitude  in  obtaining  seed  from  plants,  but  should  cuttings  favor  more  than  growth 
from  seed,  the  seasons  might  give  a  satisfactory  yield. 
Yours,  very  respect  fully, 
Charles  R.  Dodge,  Esq.  WM.  M.  FORCE. 

The  few  replies  to  the  circular  received  upon  the  subject  indicate  that 
the  value  and  use  of  the  fiber  is  little  understood  by  manufacturers. 
The  following  brief  extracts  will  serve  as  illutrastions : 

[161]  Ilavinff  seen  samples  of  it  do  not  consider  it  suitable  for  general  cordase, 
owing  to  shortuess  of  the  fiber.  The  ordinary  rope  machinery  would  not  answer  lor 
its  manufacture,  but  it  would  have  to  be  hanoled  the  same  as  cotton. 

[52]  I  have  had  some  of  the  vegetable  fibers,  China  grass,  -^c,  but  the  expense  in 
reducing  them  to  that  degree  of  softness  essential  to  perfect  spinning  practically  ex- 
cludes them  from  all  competition  with  flax  and  hemp. 

[20]  Flax  fiber  is  the  strongest  and  most  valuable. 

[72]  We  have  had  samples  of  ramie  in  its  raw  state,- but  not  maile  Into  yam.  Our 
opiniou  wiv»  that  it  ifoulu  make  very  nice  Uncs  if  properly  spno. 
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The  inTentor  of  the  yaoca  machine  thiiB  writes: 

I  enltiTfttod  it  [runie]  aboat  three  years  and  foand  no  diAenltr  in  its  enltlTatioiif 
and  in  separating  the  woodv  matter  and  pulp  from  thebark^  with  the  yucca  machine^ 
bat  cooid  not  ^tract  the  glntinoas  matter  nt>m  the  hark  without  the  nse  of  chemic- 
alSy  whicU  made  the  fiber  unprofitable. 

As  the  cultivation  and  preparation  of  the  fiber  are  two  distinct  things, 
it  is  suggested  that  the  iudustry  be  divided  into  producing  and  mana- 
facturiug.  Capital  should  furnish  the  cleaning  mills  at  couvenient  points, 
establishing  a  fair  rate  of  remuneration  for  the  raw  product  in  bulk,  as 
is  practiced  in  Louisiana  by  the  sugar-cane  factories,  and  the  farmer 
should  be  encouraged  to  grow  the  plants. 

This  leads  to  a  further  consideration  of  the  subject^  the  question  of 
machinery  for  extracting  and  cleaning  the  fiber  to  fit  it  for  the  manu- 
facturer. As  has  been  shown,  ramie  can  be  produced  in  any  quantity, 
the  only  drawback  to  its  becoming  an  important  industry  having  be^ 
the  lack  of  an  economical  means  of  separating  the  fiber  after  it  h^  been 
grown.  This  same  drawback  exists  in  India,  where  the  government 
has  encouraged  the  cultivation  of  the  plant,  and  in  1869  offered  prizes 
aimounting  to  $35,000  for  cleaning-machinery  that  should  come  up  to 
ertain  requirements.  There  is  no  record  that  such  machinery  has  not 
been  invented,  although  much  has  been  done  in  this  direction  that  may 
ultimately  lead  to  success  even  in  our  own  country. 

The  description  of  a  machine  invented  by  Mr.  Lefranc  will  be  found 
in  the  annual  report  of  this  department  for  1873.  That  this  piece  of 
mechanism  did  not  fidfill  the  requirements  of  a  perfect  ramie  machine 
is  evident  from  the  feet  that  the  invention  has  practically  been  aban- 
doned, and  the  inventor's  eflforts  turned  in  another  direction,  and  I  am 
given  to  understand  with  good  success,  as  may  be  gleaned  from  tiie  fol- 
lowing extract  from  a  letter  recently  received  from  Mr.  Lefranc : 

I  have  a  mechanical  and  chemical  apparatus  transforming  it  [ramie]  satisfactorilv 
into  a  commeroia]  product,  and  am  ready  to  buy  the  plant  at  $10  per  ton  in  the  stalK 
to  start  a  central  factory.  It  is  in  view  of  opening  a  sure  market  ror  the  product  that 
I  am  so  anxious  to  hare  it  spun  here.  Exports  would  not  pay  sufficiently,  and  out  of 
this  country  there  is  no  inaucing  outlet.  Coyering  the  plant  saved  it  well  enough 
last  year,  and  as  it  ffives  three  crops  of  over  four  feet  there  is  almost  as  much  chanoe 
of  profit  here  as  in  the  South  with  four  crops.  The  machine  and  process  I  use  for  ex- 
tracting the  fiber  were  intended  for  the  India  competition  prize,  but  we  found  thai 
such  an  undertaking  would  cost  too  much.  Besides  this  objectionable  point,  ha 
abandonment  of  the  inyention  to  the  Indian  countries  makes  it  almost  a  public  prop- 
erty.   This  is  the  reason  why  the  process  h  not  made  public. 

As  we  have  made  reference  to  a  new  ramie  machine,  it  may  be  well  to 
state  here  that  it  is  the  invention  of  Mr.  A.  Angell,  of  Newark,  N.  J.,  and 
that  it  IB  considered  successful.  The  machine  is  fully  described  in  another 
portion  of  this  report,  under  the  heading  of  "  Fiber  machinery."  A 
number  of  other  ramie  machines  are  mentioned  in  the  list  of  patents 
given  in  the  appendix,  though  nothing  can  be  said  of  their  merits  or 
demerits,  as  I  have  fedled  to  learn  anything  concerning  them,  though 
making  the  effort  so  to  do. 

Bamie  manufacture  in  this  country  is  one  of  the  problems  that  only 
time  and  persistent  effort  of  the  friends  of  ramie  culture  can  assist  in 
solving.  There  are  most  beautiful  examples  of  poplins,  mozambiques. 
and  other  dress  goods  in  the  museum  of  this  department,  manufaotorea 
in  Bradford,  England,  that  for  several  years  attracted  attention  and 
were  popular ;  but  fashion  dictate^l  a  change,  and  it  is  now  stated  that 
the  use  of  the  fiber  is  restricted  to  upholsteiy  goods,  though  there  is  a 
doubt  if  it  is  not  usurping. the  place  of  a  more  expensive  fiber,  for  which 
it  is  a  profitable  substitute.    It  bears  a  close  resemblance  to  silk,  and, 
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worked  into  silken  fabrics,  there  are  few  of  the  uninitiated  who  wonld  be 
able  to  detect  the  fraud.  We  used  to  hear  it  remarked  that  "  it  is  the 
ramie  fiber  that  makes  silk  dress-goods  crack.^ 

When  mixed  with  worsted — under  its  own  name — it  shows  to  best 
advantage;  indeed,  it  is  claimed  that  the  worsted  machinery  is  the  only 
system  upon  which  it  can  be  successfully  worked.  According  to  the 
"TextOe  Manufacturer,"  experiments  in  combing  recently  made  in  Phila- 
delphia proved  that  the  ordinary  worsted  process  can  treat  it  as  fine^  if 
not  finer  than  mohair,  with  the  advantage  of  being  a  pure  lustrous  white. 
American  prepared  ramie,  in  comparison  with  the  British — according  to 
the  same  journal — ^is  more  easily  worked,  the  last-named  being  stifier, 
more  hairy,  and  less  <^  docile  "  to  the  twist  than  the  home  product.  A 
brittleness  which  acts  against  it  in  Europe  is  believed  to  come  from  the 
excessive  hackling  of  the  English  method  of  treatment.  It  is  fOr  pro- 
gressive America  to  take  this  manufacture  in  hand,  and,  with  <<  Yankee" 
inventive  genius,  make  a  profitable  industry  out  of  it,  alike  for  producer 
and  manipulator,  through  the  many  applications  yet  unknown.  In 
Europe,  old  routine  is  the  great  obstacle  in  the  way  of  large  and  com- 
plete development  of  any  new  thing.  ^<  Industries  are  cut  up  by  special- 
tieS)  for  one  concern  imports  ramie  from  India  and  Ohina ;  another 
prepares  it  into  fiber  for  comber ;  this  manipulates  it  for  the  spinner^ 
and  this  for  the  weaver.  Each  one  makes  it  a  secret  affair  and  a  rare 
profession,  working  with  closed  doors  against  any  visitors."  The  Ameri- 
can concentrated  method  of  treating  such  things  is  far  more  propitious 
for  rapid  progress  and  the  acquirement  of  new  ideas. 

The  exact  status  of  this  industry  in  the  United  States  may  be  most 
easily  presented  to  the  reader  in  a  communication  from  Mr.  Lefranc,  in 
answer  to  questions  submitted  to  him  upon  this  subject.    He  says : 

Ramie,  as  weU  as  abntilon,  althea,  and  other  American  fibers,  oonld  now  be  tnmed 
into  oommerolal  products  should  the  supply  be  made  certain.  Bat  the  spirit  of  en- 
terprise has  not  yet  taken  that  direction.  liberal  offers  to  bay  the  plants  have  not 
sacceeded  in  creating  the  required  interest.  No  farmers  have  taken  the  trouble  to 
gather  the  wild  material  nor  to  plant  anv.  It  wiU  take  time  and  exertion  before  a 
regular  production  can  be  established,  unless  some  powerftd  organization  takes  the 
lead  in  starting  cultiYation  and  factories. 

A  certain  amount  of  New  Jersey  and  imported  ramie  is  now  on  the  market  and 
offered  to  manufacturers  in  proi>er  condition  for  spinning.  It  being  a  new  fiber  for 
them,  and  anticipating  some  loss  of  time  in  studying  its  manipulation  to  make  yams, 
they  are  generally  very  xelactant  to  undertake  it,  and  decline  to  do  it  in  this  busy 
season. 

The  worsted  machinery  being  limited  here,  and  it  being  the  only  system  suitable  fox 
ramie  spinning,  the  obstacle  is  more  serious  than  it  appears  at  present.  The  only  at- 
tempt so  far  made  with  the  carding  system,  which  is  most  suitable  for  the  noils,  or  re- 
ftise  of  the  combed  long  staple,  was  that  of  a  mixture  of  short  ramie  with  wool  for 
knitting-vam.  But  from  this  experiment  to  the  point  of  a  regular  adoption  there  Is  a 
space  to  be  crossed  over,  the  test  of  the  knitting  or  wearing  and  the  test  of  time  and 
wear  on  the  goods. 

Such  are  the  difiSculties  now  hindering  the  final  stage  of  ramie  as  a  commercial  pro- 
duct. As  to  production  of  the  fiber  there  is  no  more  diflBculty ;  it  can  be  produced 
mechanically  and  chemically  in  tf  satisfactory  manner.  The  whole  point  in  question 
now  is  that  of  inducing  worsted  spinners  to  undertake  the  spinning. 

JUTE. 

It  is  now  about  ten  years  since  the  Department  of  Agriculture  became 
interested  in  the  subject  of  growing  India  jute  upon  American  soiL 
Seed  was  distributed  in  1870^  and  experiments  conducted  in  South  Car- 
olina^ Florida,  Georgia,  Louisiana,  and  Texas.  The  result  has  shown 
that  the  plant  can  be  profitably  grown  "  wherever  in  the  Southern  States 
there  Ib  a  hot,  damp  climate  and  a  moist  soil  of  sandy  day  or  allayial 
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mold.''  The  yield  wag  in  some  ca«es  at  the  rate  of  3,500  pounds  to  the 
acre,  some  of  the  stalks  reaching  a  height  of  15  feet  Throughout  the 
monthly  report  of  the  department  for  1871  there  are  statements,  from 
actual  experience,  of  planters  which  are  worthy  of  perusal.  Professor 
Waterhouse  states  that  in  some  instances  the  fiber  was,  in  the  judgment 
of  experts,  superior  in  strength  to  that  of  the  India  fiber.  He  further 
stated  that  jute  butts  can  be  produced  in  the  United  States  for  3  cents 
per  pound,  and  the  fiber  for  8  cents,  basing  his  estimates  upon  practical 
experience.  Imported  jute  costs  (for  butts)  3  to  5  cents  per  pound,  and 
the  fiber  8  to  12^  cents. 

The  most  recent  facts  in  regard  to  the  cultiTation  of  India  jute  in  this 
country  are  giyen  in  an  article  by  Professor  Waterhouse  in  the  appendix. 

OTHSB  FIBBOUS  PLANTS. 

The  replies  to  the  droolar  contained  little  information  regarding  new  or 
partially  tried  fibers.  As  a  general  rulemanufacturersare  the  last  persons 
to  interest  themselyes  in  new  fibers,  esx>ecially  when  the  questions  of  their 
cheap  production  and  the  possibility  of  a  supply  are  yet  to  be  settled. 
Eren  a  plant  of  which  so  much  has  been  written  i^  ramie,  appears  to  be 
little  known  or  its  uses  understood.  I  do  not  mean  to  imply  that  manu- 
facturers are  opposed  to  the  introduction  of  new  fibers  into  commeroa) 
as  there  are  scores  of  manufEkoturers  who  would  gladly  test  any  new 
product,  if  receired  in  sufficient  quantity  to  make  it  an  object.  By 
special  inquiry,  however,  considerable  information  was  gleaned  from 
various  sources  regarding  those  fibers  whose  experimental  culture  and 
treatment  have  been  attracting  attention  in  late  years. 

Among  the  indigenous  fibers  having  the  greatest  claims  to  recognition, 
are  the  fiidian  mallow  {Abutilon  a/vicenna)  and  the  swamp  rose-mallow 
{HibUcu$  moscheutos).  The  first-named  is  a  troublesome  weed,  growing 
throughout  the  central  portions  of  the  United  States,  often  attaining 
a  height  of  six  or  eight  feet.  It  produces  a  good  fiber,  which  is  capable 
of  bemg  utilized  for  many  purposes.  It  is  an  aminal  plant,  seeding 
itself  firom  year  to  year,  and  is  particularly  thrifty  when  grown  in  com 
land.  The  rose-mallow  grows  in  swamps,  and  can  be  cultivated  upon 
uplands  j  it  has  the  advantage  over  the  preceding  of  being  perenniaL 
The  fiber  is  very  similar  to  that  of  the  AbutUonj  and  both  plants  can  be 
successfully  manipulated  upon  the  Angell  machine  mentioned  above. 
Mr.  Oharles  Taylor,  of  Bnglewood,  N.  J.,  says  of  the  mallow  fiber : 

Hemp  if  an  important  indnitiT  in  Kentnoky,  bat  the  people  of  that  State  will  be 
•oinrieed  to  find  that  maUow  will  be  a  more  profitable  crop.  The  yield  of  fiber  Irom 
mallow  will  probably  be  four  or  fire  times  ae  mnoh  as  tho  yield  of  hemp  per  stalk 
OT  acre.  The  day  the  mallow  is  cut  it  goes  through  the  mill,  the  sooner  after  cutting 
the  better,  and  the  ribbons  can  be  immediately  boiled  and  dried,  and  they  are  ready 
to  paok  for  market. 

Specimens  of  the  fiber  of  both  species  were  submitted  to  Messrs. 
Tucker,  Carter  &  Co.,  New  York,  by  Mr.  Samuel  0.  Brown,  in  my  pres- 
ence, and  pronounced  upon  favorably.  The  offer  was  also  made  to  test 
the  fiber  by  manufacture  into  cordage,  &c.,  provided  a  ton  or  more 
could  be  furnished.  If  it  could  be  put  through  the  same  machinery  as 
Eussia,  Manila,  and  Sisal  hemp,  and  placed  upon  the  market  its  exact 
value  as  a  commercial  product  would  very  soon  be  decided.  These 
fibws  are  more  fully  described  in  Part  I. 

Among  the  foliaoeous  fibers  whose  growth  and  preparation  might 
form  new  fiber  industries,  may  be  mentioned  the  Yucca  and  Sisal  hemp. 
The  latter,  doubtless,  could  only  be  cultivated  in  portions  of  Florida^ 
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ami  whether  it  would  be  able  to  compete  with  the  same  fiber  produced  in 
Yticatan  at  the  present  time  is  a  question  that  would  have  to  be  settled 
by  actual  experiment.  It  probably  would  be  able  to  hold  its  own,  how- 
ever. That  there  would  be  a  market  for  all  the  fiber  that  might  be  pro- 
duced there  ia  not  the  least  question.  There  aie  manufacturers  now  in 
New  York  that  would  be  glad  to  get  it,  provided  it  was  up  to  the  stand- 
ard in  quality.  Sisal  hemp  has  risen  rapidly  in  favor  as  a  cordage  ma- 
terial, and  especially  since  the  iutro<luotion  into  Yucatan  of  improved 
processes  and  machinery.  It  has  driven  New  Zealand  flax  entirely  out 
of  the  market,  and  holds  its  price  now  at  only  a  cent  less  per  pound  than 
manila,  for  the  manufactured  article.  Dr.  Perrine,  fifty  years  ago, 
demonstrated  that  the  plant  would  flourish  in  Florida,  and  we  point  to 
the  industry  as  one  worthy  of  development.  The  price  of  Sisal  hemp  in 
the  New  York  market  last  year  was  7^  cents  -pet  pound,  or  about  $160 
per  ton,  and  onemanu£Acturing  company  consumed  during  the  year  over 
thirty  million  pounds.    This  was  chiefly  manufactured  iuto  cordite. 

The  many  species  of  Yucca  flourish  throughout  the  Southwest  and  in 
many  portions  of  tropical  and  semi-tropical  America.  Crood  filler  can  be 
produced  from  the  plants,  and  machinery  has  been  invented  for  the  pur- 
pose o£  separating  it  Not  having  seen  the  machine  I  cannot  say  how 
aueoessfully  it  accomplishes  its  work,  or  what  are  the  drawbacks  to  the 
production  of  Yucca  fiber  as  an  industry.  I  have  seen  a  number  of 
yocoa  manufactures,  and  find  them  good,  and  the  fiber  admirably  adsqpted 
to  the  purposes  for  which  intended.  Among  the  samples  are  8pecimen« 
of  yucca  cordage  and  coarse  "  cloth  ^  (matting)  from  Y.  filammtosa^  manu- 
factured by  Mr.  Stoner,  of  Stony  Point,  Louisiana.  What  has  been  said 
regarding  the  market  for  Sisal  will  apply  equally  weU  to  the  yucca  fiber. 
The  two  forms  of  fiber  are  very  similar.  In  fact,  small  i>ortions  of  yucca 
occasionally  find  their  way  to  market  from  Yucatan^  mixed  with  Sisal, 
and  of  course  sold  as  Sisal.  This  fact  is  mentioned  in  the  body  of  the 
repoit  and  the  diflerences  in  the  two  fibers  pointed  out. 

The  following  statements  aire  made  in  a  communication  received  frott 
Mr.  Stoner,  the  inventor  of  the  Yucca  machine  mentioned  above : 

I1i»T«  enltiyated,  tasted,  and  mannftMyfenred  to  som©  ©xtent  tk©  Yucca  fllamentoBa,  and 
AU^olim.  The  fiber  eon  be  readily  obtained  by  means  of  machinery,  by  whielk  tha 
green  leayea  are  thoroughly  niashod,  and  then  passed  through  a  Bystem  of  waahinc 
which  removes  all  extraneous  substance,  leaving  tlie  liber  as  white  as  Irish  linen,  and 
ready  for  market,  'fhe  entire  southern  portion  of  the  United  States  is  peculiarly 
adapted  to  the  natural  growth  of  flbrons  plants,  but  the  hinderances  [to  their  suceesa- 
ful  production]  are  three-fold.  First,  tho  Sonthem  people  are  very  reluctant  to  take 
hold  of  anything  new,  and  especially  any  agricullural  product  except  cotton ;  second, 
they  are  no  mauufacturing  people ;  and,  lastly,  the  tiii an oial  and  political  conditiona 
are  not  favorable.  I  sincerely  believe  that  if  some  wealthy  and  energetic  manufactur- 
ing company  would  take  hold  of  the  Yucca  cleaning  machine,  or  any  other  that  would 
clean  the  fiber,  and  introduce  them  in  the  South,  they  would  soon  become  aa  mmem 
ons  as  the  ootton  gin^  aa  thera  are  thousands  of  tons  of  yucca  in  the  South  How  ready 
for  utilization. 

Not  to  put  it  quite  as  stron^fly  as  our  oorresjH>ndent,  I  think  that  with 
capital  at  hand  any  individual  or  company  could  make  money  in  Texas, 
or  in  the  territory  where  the  yucca  abounds,  by  establishing  mills,  for 
tiie  supply  is  almost  inexhaustible,  and  the  fiber  would  certainly  com- 
mand as  ready  a  market  as  Sisal.  Some  of  our  large  eastern  manufao- 
toring  firms  might  find  it  advantageous  to  make  the  experiment,  and  if 
it  resulted  in  the  finding  of  a  home  supply  of  cordage  material  the 
nation,  as  well  as  themselves,  would  reap  the  benefits  of  the  new  indus- 
try. The  fiber  of  A§awe  Americana  or  "pita  ^  deserves  to  be  brixnght 
into  notice  as  a  valuable  cordage  material.  Two  patents  have  been 
granted  within  a  year  or  two  for  machines  for  its  production. 
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Among  other  fibrous  products  received  in  reply  to  the  circular  sent 
to  manufacturers  were  samples  of  the  bagasse  of  sugar-cane  and  a  series 
of  the  products  derived  from  it  for  paper  manufacture.  The  raw  product 
is  obtained  at  the  mills  (Louisiana  sugar  plantations)  at  about  $15  per 
ton,  or  three^  fourths  of  a  cent  per  pound.  The  bagasse  from  Louisiana 
cane  is  considered  superior  to  that  from  the  West  Indies,  from  the  fact 
that  it  never  reaches  its  real  state  of  maturity,  while  the  latter  is  not 
used  untU  quite  ripe.  The  matured  fiber  is  coarser  and  less  flexible  and 
strong. 

Before  closing  this  category  of  new  fibers  it  will  be  well  to  mention  a 
Kew  Jersey  industry,  quite  limited  in  extent,  which  is  a  source  of  con- 
siderable revenue  to  those  engaged  in  it.  It  is  the  gathering  of  the  fiber 
from  the  brown  heads  of  the  cat-tail  flag,  Typfui  latifoUa.  The  New 
Jersey  swamps  abound  with  this  reed,  and  in  the  fall  l£u*ge  quantities  of 
the  ^'  fiber"  are  gathered  by  men  and  boys,  to  be  sold  in  the  New  York 
market  for  upholstering  purposes.  Its  chief  use  is  as  a  substitute  for 
feathers  in  the  manufacture  of  pillows,  the  finest  <^  fiber"  bringing  often 
$60  per  ton.  The  collector,  as  he  should  be  called,  goes  into  the  field 
or  swamp  armed  with  a  large  bag ;  at  his  side  he  carries  a  little  pronged 
instrument,  by  means  of  which  the  fiuffy  mass  of  fibrous  material  or 
^^down"  is  stripped  from  the  stalk  as  the  operator  passes  the  head  of 
the  reed  through  it.  The  heads  must  be  fully  mature,  and  then  the 
material  comes  off  without  trouble^alling  into  the  open  mouth  of  tte 
bag  as  the  operator  walks  along.  There  are  several  grades  of  ^^  fiber," 
some  of  them  "fancy,"  bringing  extra  prices.  I  am  informed  that  a 
fiber  is  also  produced  from  the  stalk  of  this  flag,  though  I  was  unable 
to  learn  anytMng  definite  concerning  it 

FIBER  MACHINERY. 

We  cannot  leave  this  report  without  a  brief  reference  to  some  of  the 
improved  machinery  now  available  for  the  preparation  of  flax,  hemp, 
ramie,  and  other  fibers.  Some  forty-five  patents  have  been  granted  in  the 
last  five  years  for  improvements  in  machines  for  cleaning,  preparing,  and 
manipulating  vegetable  fiber,  exclusive  of  cotton,  a  list  of  which,  with 
names  of  inventors  and  dates  of  issue,  are  given  in  an  appendix  to  this 
report.  As  but  a  few  of  these  can  claim  our  attention,  only  the  most 
important  will  be  named,  together  with  several  standaitL  machines  foar 
especially  preparing  flax  and  hemp. 

Flax  and  hemp  machinery  has  been  treated  so  ftdly  in  Mr.  Proctor's 
lato  work,  issued  by  the  geological  survey  of  Kentucky,  that  I  take 
pleasure  in  referring  to  its  pages  those  desiring  more  complete  descrip- 
tions than  can  be  given  in  this  brief  report. 

Two  forms  of  machines  are  used  by  those  cultivating  small  areas  or 
making  flax  cultivation  a  secondary  matter  of  farm  practice.  The  first 
of  these  may  be  described  as  a  revolving  brake  with  rollers  six  inches 
in  diameter.  These  may  be  of  cast  iron  with  flutes,  or  of  hard  wood 
with  surfaces  fluted,  or  of  wood  with  ridges  of  iron  screwed  on.  Slots 
in  the  frame  work,  3  or  4  inches  long,  allow  suflScient  play  for  the  bear- 
ings of  the  upper  roller.  The  pressure  is  given  by  attaching  heavy 
weights  to  poles  which  rest  upon  the  gudgeons  of  the  upper  roller,  sup- 
ported by  bands  of  iron  which  pass  over  them.  The  driving  pulley  is 
connected  with  the  lower  roller.  In  this  machine  the  straw  is  passed 
through  the  rollers  several  times  until  suflSciently  broken. 

The  second  machine  is  of  English  manufacture,  and  U  similar  in  con 
fttmetion,  but  more  powerfiiL    There  are  two  pairs  of  fluted  rollers,  the 
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first  pair  drawing  in  the  flax  and  passing  it  to  the  second  pair,  the  flutings 
of  which  are  flner.  The  bearings  work  in  slides  so  as  to  adjust  them- 
selves to  the  varying  thickness  of  straw,  and  the  pressure  is  obtained 
by  means  of  rubber  rings  placed  in  recesses  on  the  top  of  the  sliding 
bearings,  being  kept  in  place  by  cross-bars.  The  straw  is  passed  but 
once  thi-ough  the  machine,  the  successive  crimping  and  breaking  sep- 
arating a  considerable  portion  of  the  woody  part,  which  drops  from  the 
machine,  while  the  more  tenacious  fiber  passes  on.  Such  a  machine  is 
said  to  cost  in  ifew  York,  freight  and  duty  included,  about  $155.  The 
driving  of  the  top  rollers  is  accomplished  by  means  of  gearingj^and not 
by  contact  with  the  lower  roller,  as  in  the  previous  machine.  This  sys- 
tem insures  better  fiber,  as  it  is  not  liable  to  injury  or  deterioration  caused 
by  the  grinding  action  of  the  flutes  in  the  simpler  machine. 

There  is  a  larger  machine,  suitable  for  scutch  mills,  breaking,  &c., 
which,  it  is  claimed,  is  better  for  both  flax  and  hemp.  In  this  machine 
there  are  three  pairs  of  fluted  rollers,  and  endless  feed  and  delivery 
aprons.  The  refuse  is  brought  by  a  shute  to  the  front  of  the  machine 
below.  There  is  a  reciprocating  motion  attachment  to  the  machine, 
which  causes  the  rollers  to  revolve  in  a  forward  direction  for  a  given 
time,  and  then  to  reverse  the  motion. 

The  flax  or  hemp  straw  on  entering  the  machine  is  subject  to  a  forward  and  back- 
ward motion^  the  former  always  being  in  excess  of  the  latter,  so  as  to  cause  the  straw 
to  pass  gradually  throug^h  the  machiDC.  The  nrodnction  of  the  machine  is  redaoed 
by  the  application  of  this  motion ;  but  its  breaJcine  and  bmisin^  action  on  the  straw 
ia  greatly  increased.  This  motion  is  very  beneflciiu  in  all  cases  in  which  the  straw  is 
of  strong  growth  and  coarse,  reqoiring  much  breaking  preparatory  to  scutching. 

The  brake  best  known  in  the  United  States  and  Canada  is  the  MaUoiy 
and  Sandford  machine.  It  is  made  in  different  sizes,  the  illustration  being 
taken  from  a  six-roller  brake,  with  rolls  3  inches  in  diameter  and  30 
inches  long.  It  cleans  the  fiber  very  thoroughly,  and  it  is  claimed  that 
less  power  is  required  than  in  any  other  machine.  It  takes  out  more  of 
the  woody  and  worthless  portions  of  the  straw,  and  wastes  less  fiber. 

A  committee  of  the  New  York  Agricultural  Society  made  a  series  of 
experiments  with  this  machine,  by  which  it  was  found  that— 

The  average  work  of  the  machine  during  the  three  trials  was  1.558  ounce  per  sec- 
ond, which  at  10  hours  work  per  day  womd  be  equivalent  to  2,668  pounds  of  flax 
straw.  The  total  weight  of  broken  straw  in  three  exi>erimenta.wa8  20  pounds  10 
ounces,  which  was  sontched  in  23  minutes  and  50  seconds,  which  is  equal  to  0.772  ounce 
per  second.  Running  10  hours,  a  scutching  machine  will  dress  1,737  pounds  of  broken 
flax  straw. 

The  machine  patented  by  Norbert  de  Landtsheer,  of  Paris,  France^ 
May  8, 1877,  may  be  called  one  of  the  most  recent  additions  to  flax- 
cleaning  machinery.  It  is  provided  with  a  combination  of  fluted  rolls 
having  a  double-reciprocating  motion,  with  a  scutching  drum  composed 
of  two  rings  of  cast  metal,  covered  with  sheet  metal,  on  the  circiunfer- 
ence  of  which  are  attached  eight,  twelve,  sixteen,  or  even  a  larger  num- 
ber of  blades,  if  desired.  These  blades  heat  the  material  as  it  is  deliv- 
ered from  the  fluted  rolls.  As  the  ends  of  the  material  being  deaned 
or  scutched  are  flrst  treated,  it  will  be  evident  that  the  x>ortions  sepa- 
rated from  the  material  by  scutching  will  be  scutched  also.  The  products 
obtained  wiU  thus  consist  of  long-stapled  material,  more  or  less  perfectly 
scutched,  as  well  as  a  long  tow,  which  is  also  scutched.  In  this  manner 
great  advantages  are  claimed  to  be  obtained  over  other  systems.  The 
scutching  may  be  done  in  this  machine  by  inexperienced  hands,  or  by 
women  or  boys,  which  is  an  advantage  in  places  where  skilled  labor  is 
scarce  and  growers  are  prevented  from  raising  such  quantities  of  flax 
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as  they  otherwise  would.  The  aetion  of  this  maohine  is  snch  that  the 
ends  of  the  straw  are  first  operated  on,  and  so  on  to  the  middle  of  its 
length,  whereby  a  better  and  larger  product  of  long-stapled  scutched 
fiber  is  obtained,  while  the  value  of  the  tow  obtained  is  moi*e  than  double 
that  produced  in  scutching  generally. 

An  improved  machine  like  the  foregoing  is  calculated  to  give  increased 
impetus  to  the  culture  of  flax,  which  will  lead  to  the  cheapness  of  the 
raw  material,  with  increased  profit  not  only  to  the  grower  but  also  to 
the  manufacturer,  as  the  cost  of  breaking  and  scutching  on  this  im- 
proved system  is  daimed  to  be  about  one^third  less  than  upon  ordinary 
machines. 

A  committee  on  sdenoe  and  arts  of  the  Franklin  Institute,  Philadel- 
phia, after  satisfEtctory  experiment,  say  of  this  machine : 

ThU  mechanioal  contrivance  U  de$0niiig  of  ipedat  metiHon.  Idng  well  adapted  for  tie  pur- 
pose de$i^ned,  is  eapable  of  ad^nstment  to  sait  different  lengths  of  fiber,  and  may  be 
eontrolled  antomaticaUy  or  by  hand.  The  flax  stalks  operated  upon  were  grown,  not 
for  the  fiber,  but  for  the  seed  alone,  and  had  not  been  properly  '^retted,''  yot  the  m»- 
ohine  under  consideration  performed  the  operations  or  breaking  and  scutching  with 
entire  success.  Flax  stalks  two  feet  and  hemp  stalks  eight  feet  long  were  alternately 
fed  to  the  maohine,  and  the  fiber  was  deliyered  clear  of  "  boon,^  straw,  and  woody 
materiaLin  from  thirty  to  forty  seconds,  while  but  little  scutching  tow  or  codilla was 
made.  The  introduction  and  general  use  of  this  machine  would,  without  doubt,  tend 
to  restore  and  extend  the  culfivation  of  such  fibrous  plants  m  flax,  hemp,  jnte,  and 
others  of  a  similar  nature,  by  enabling  producers  to  deliver  these  seyeral  fibers  in  a 
dean,  straight,  long  line,  ana  marketable  shape,  at  low  cost. 

A  hemp-hackling  machine,  the  invention  of  Theo.  Tebaw,  of  Frank- 
fort, Kentucky,  was  patented  in  May,  1879,  which  claims  to  hackle  a 
large  amount  of  material  at  one  time.  The  patentee  claims  the  follow- 
ing advantages  for  his  machine : 

The  bnneh  of  material  to  be  haekled  by  the  machine  is  from  one  hundred  and  sixty 
to  two  hundred  pounds  in  weight,  while  about  two  pounds  of  the  material  is  usually 
the  amount  taken  by  hand,  it  requiring,  of  course,  a  few  more  naasea  of  the  hackles 
through  this  material  when  operated  upon  In  the  machine  than  it  does  by  hand ;  but 
the  movement  of  the  hackles  is  so  rapid  that  the  time  occupied  in  dressing  a  single 
bnneh  by  maohine  is  leas  than  reqtiired  in  hand-work. 

A  very  material  advantage  resulting  from  the  use  of  the  machine  is  ayoiding  the 
breaking  of  the  fiber  consequent  upon  the  short  stroke  of  the  hackles,  which  can  work 
upon  the  bunch  inch  by  inch,  leaving  the  fibor  in  better  oonditiou  than  by  hand-<Lreee- 
ing  and  producing  much  leaa  tow. 

The  latest  invention  in  vegetable  fiber  machinery  is  that  of  Mr.  A. 
Angell,  of  IS^ewark,  ]S^.  J.,  for  the  cleaning  of  ramie  and  other  vegetable 
fibers  of  like  nature.  It  was  only  brought  to  i)ublic  notice  late  last  sea- 
son, having  been  patented  in  November,  It  has  already  been  placed  in 
the  hands  of  practical  business  men  to  be  manufactured,  and  by  them 
will  be  taken  to  India  to  compete  for  the  £5,000  prize  off<^red  by  the 
government  at  Calcutta,  for  a  successful  ramie  and  jute  cleaning  ma- 
chine. The  machine  is  thirty-four  inches  wide  and  forty-two  high,  and 
is  very  strong  and  apparently  not  liable  to  damage.  It  can  be  removed 
to  any  point  without  taking  apart,  and  it  is  read.y  for  use  on  the  instant, 
being  simply  a  series  of  rollers  and  scrapers  and  beaters.  At  the  top  is 
a  hopper  with  a  dozen  boles,  through  which  the  fiber  is  fed  to  the^  ma- 
ohine. The  machine  started,  a  stalk  of  ramie  or  other  fiber  is  set  by 
the  thick  end  into  the  hole ;  it  is  grasped  between  two  rollers,  covered 
with  flexible  rubber,  and  the  stalk,  in  passing  into  the  machine,  imme- 
diately encounters  a  knife,  which  splits  it  in  two,  sending  the  two  hidves 
to  opposite  sides  of  the  macliine.  Tlie  halves  on  their  jonniey  encounter 
"beaters,"  which  break  oflf  the  pith  and  wood,  and  on  the  other  side 
encounter  "  scrapers,"  which  remove  the  bark,  and  in  an  instant  the 
filament  comes  out  in  long  ribbons  of  fiber.    An  unbroken  ribbon,  ex- 
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actly  the  length  of  tlic  stalk  or  switch  which  was  fed  to  the  machine  is 
thua  obtained,  and  the  wood  and  extraneous  matter  are  as  cleanly  taken 
off  as  could  be  desired,  and  without  slivers. 

It  is  claimed  that  the  stalks  of  ramie,  mallow,  or  jute  may  be  run 
through  the  machine  the  moment  they  are  out,  without  waste  of  time 
by  preparatory  rotting  of  wood  or  outer  bark,  which  injures  the  fiber. 
Further,  that  there  is  absolutely  no  preparation  at  all,  and  the  fiber  is 
unbroken.  The  scrapings  of  bark,  &c.,  can  be  used  in  paper-stock,  while 
the  woody  matters  can  be  used  for  fuel  for  the  engine  driving  the  ma- 
chine. The  only  remaining  process  is  to  boil  the  gum  from  the  ribbons 
of  fiber,  and  they  are  then  ready  to  be  tied  in  hanks  for  the  roi^e-wallu 
or  for  the  manufacturer.  The  machine  is  said  to  clean  or  prepare  2,000 
I)Ounds  of  fiber'per  day,  fed  by  a  boy^  the  stalks  being  placed  upon  a 
platform  within  easy  reach*  The  boilmg  is  a  simple  matter  and  can  be 
done  in  the  field,  or  factory,  or  shed  where  the  machine  is  running,  or 
the  ribbons  may  be  marketed  as  they  come  from  the  machine,  the  cord- 
age manufacturer  boiling  out  the  gum  at  the  same  time  that  it  is  boiled 
for  bleaching. 

In  the  patent  specification  it  is  stated  that-— 

This  invention  conaista  in  the  combination  of  fbed-roUers,  a  gpHtting-knife,  a  series 
of  seiiarate  channels,  each  adapted  to  receive  and  gnide  the  two  halves  of  a  stalk  of 
ramie  or  other  fibrous  plant,  and  crushing  rollers,  which  receive  the  spUt  stalks  from 
the  guide-channels  for  breatine  the  connection  of  the  fibers  with  the  pith  and  skin. 
A  beater,  which  acts  on  the  split  stalks  as  the  same  pass  from  the  crushing  rollers, 
serves  to  detach  the  pith  from  the  fibers,  and  the  skin  is  finally  removed  by  the  action 
of  a  grinding  surface.  On  the  splitting-Knife  are  secured  suitaDle  cams  for  turning  the 
upper  half  of  the  split  stalk,  so  that  ooth  halves  pass  through  the  crushing  rollers 
with  the  pith  side  facing  upward* 

The  yucca  machine,  to  which  reference  has  been  made  (A.  Stoney's 
patent,  May  7, 1878),  consists  of  two  horizontal  cast-iron  rollers,-  twelve 
inches  in  diameter,  twenty  inches  long,  cast  hollow  with  one  inch  shell. 
The  surfaces  are  smooth  and  the  rollers  set  true,  so  as  to  thoroughly 
mash  or  crush  the  green  glutinous  mass  loose  from  the  fiber  of  the  yucca 
blatle.  It  is  provided  with  two-inch  journals  6  inches  long,  to  admit  of 
the  necessary  pulleys,  propelled  by  cog-wheels  on  one  end.  The  top 
roller,  adjusted  by  set-screws  or  springs,  makes  about  40  revolutions  per 
minute.  Above  the  crushing  rollers  is  arranged  a  sprinkling  device, 
that  is  made  of  two  horizontal  pipes,  perforated  at  the  bottom,  and  of  a 
cross-pipe  connected  with  the  supply-pipe.  These  furnish  a  supply  of 
water  in  jet«  to  both  sides  of  the  crushing  rollers,  for  the  purpose  of 
softening  the  green  extraneous  matter  as  it  passes  the  cru.sliing  rollers 
and  brushing  cylinders.  Steam  may  be  used  in  place  of  water,  where 
it  is  not  convenient  to  use  the  latter.  The  brushing  cylinders,  of  which 
there  are  three,  vary  from  3  to  5  inches  in  diameter,  are  twenty  inches 
long  and  are  thickly  set  with  best  English  steel- wire,  untempered,  pro- 
jecting from  one-fburth  to  one-half  inch  from  the  surfiice  of  the  cylin- 
ders. The  green  yucca  leaves  are  carried  to  the  crushing  rollers  by 
means  of  an  endless  apron  or  feed-belt  four  feet  long  and  twenty  inches 
wide,  convoyed  upon  two  wooden  rollers,  xiropelled  by  pulley  and  strap 
connection  with  the  journal  of  the  lower  crushing  roller. 

The  patentee  writes  that  for  want  of  means  to  push  it,  but  little  hag 
been  done  with  the  machine  other  than  in  an  cxperimentiil  way.  The 
machine  has  also  been  U8e<l  to  clean  niniie  stalks. 

lu  jS^ovember,  1877,  a  patent  was  granted  to  Carlos  de  la  Baguera,  of 
New  York  City,  for  a  machine  for  the  extraction  of  the  fiber  I'rom  the 
leaves  of  the  Agave  Americana^  known  as  "pita*'*  Having  only  seen 
the  patent  specification,  and  being  unable  to  learn  anything  about  the  ma- 
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chine  from  other  sources,  I  can  give  no  statements  as  to  its  merits,  Hie 
aj)j)liauce  consists  in  a  scutching  and  hackling  wheel,  corrugated  roUs, 
and  a  wheel  carrying  several  series  of  tools,  ea^^h  consisting  of  a  steel 
wire  brush,  a  scutching  blade,  and  several  hackling  combs,  with  other 
appliances  for  cleaning  the  fiber  from  the  extraneous  matter  of  the  lea£ 
After  running  one  end  of  the  leaf  to  be  operated  ui>on,  through  the 
breaking  rolls,  it  goes  to  the  scutching  blades  and  hackling  combs,  the 
wire  brush  effectually  removing  the  outer  coating  of  the  le^  and  also 
the  pulp,  and  separates  frt)m  the  refdse  matter  the  fiber  in  a  clean,  un- 
broken mass.  When  one  end  of  the  leaf  has  been  treated,  it  is  reversed 
and  the  other  end  treated  in  the  same  manner. 

A  machine  similar  in  principle,  and  for  the  same  purpose,  was  patented 
in  November  of  last  year  by  Pedro  Sanchez,  of  Tabasco,  Mexico. 

An  ^^istle"  machine,  intended  to  facilitate  the  slow  and  primitive 
process  of  obtaining  the  fiber  of  Brwnelia  fylvestris  by  hand  scraping, 
was  patented  in  January,  1876.  Its  inventor  is  Guillermo  R.  Welke,  rf 
Parras  de  la  Fuento,  Mexico. 

The  inyention  consists  mainly  of  devices  for  scraping  the  leavee,  while  bein^  drawn 
by  rollers  tbroagb  the  scraping  knives,  which  are  made  to  yield  to  the  thickness  of 
the  leaves.  The  leaves  are  placed  between  the  scrapers  np  to  the  gage-pieoe,  and  then 
carried  with  the  scrapen  toward  the  feeding  rollers.  Sliding  and  reciprocatinjg  scraper* 
Jaws  are  operated  by  suitable  transmitting  mechanism,  by  the  forward  motion  of  tho 
scraper  frame,  for  scraping  off  the  ends  of  the  leaves,  which  are  conveyed  to  a  reeelT- 
ing  platform,  and  dropped  by  the  same  into  a  receptacle  below. 

The  patentee  claims  that  previous  to  the  invention  of  the  machine  in 
question,  all  the  fiber  of  "istle^  produced— great  quantities  of  which 
are  annually  consumed — ^was  prepared  by  hand. 

While  upon  this  subject,  it  will  be  well  to  mention  an  improved  prooesa 
for  disintegrating  the  stales  of  hops,  a  patent  for  which  was  issued  to 
Isaac  N.  Nordlinger,  of  Stuttgart,  Germany,  September  4, 1878.  The 
object  of  the  invention  was  the  production  of  fiber  adapted  for  spinning 
purposes,  from  hop  stalks,  which  have  been  considered  worthless.  The 
fiber  is  said  to  be  long  and  fine  and  can  not  only  be  used  as  an  upholster- 
ing material,  but  also  with  great  advantage  for  spinning  and  weaving. 
The  product  resembles  flax  fiber  very  closely,  and  its  inventor  claims  th^ 
<^  in  respect  to  elasticity,  softnesss,  and  durability  itis  supmor  to  all  other 
fibrous  materials,  such  as  nettle  fiber"  and  those  of  a  similar  nature.  It 
is  also  said  to  be  cheaper.  The  process  is  a  boiling  and  chemical  treat- 
ment of  the  stalks  of  the  hop  plant. 

8UMMABY. 

In  conclusion,  it  would  appear  from  all  that  has  been  advanced  upon. 
the  subject  that  these  fiber  products  still  occupy  a  recognized  position 
in  American  agriculture;  tliat,  notwithstanding  many  adverse  influ- 
ences, causing  serious  fluctuations  and  irregularities  of  production,  they 
still  engage  active  attention.  That  their  production  may  be  extended 
in  the  future  there  are  no  doubts.  It  is  evident,  however,  that  old  sys- 
tems must  be  discarded,  for  the  spirit  of  the  age  is  a  spirit  of  progress. 
The  successful  farmer  of  the  future  must  keep  up  with  the  times,  calling 
to  his  aid  the  experience  of  the  world  around  him  and  such  helps  as  in- 
ventive genius  and  the  necessities  of  the  times  may  bring  forth. 

The  flax  industry,  it  might  be  supposed,  should  be  prosperous.  How- 
ever flourishing  the  cotton  industry,  there  is  room  for  flax.  The  demand 
for  oil  renders  imperative  its  growth;  the  need  of  oil-cake  in  foreign 
meat  production  is  a  governing  force  in  its  cultivation^  the  cattle-fen^* 
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ing  business  in  this  conntry  is  beginmng  to  enforce  a  similar  necessity, 
which  will  ultimately  prove  more  controlling.  The  drain  of  more  than 
twenty  million  dollars  per  annum  for  flax  products  of  foreign  countries 
during  the  last  decade  is  also  a  strong  argument  for  the  extension  of 
flax  production. 

There  is  no  insuperable  obstacle  to  the  supply  of  all  demands  for  fine 
linens,  though  the  climate  of  a  part  of  the  country  is  less  favorable  to  the 
growtn  of  fine  fiber  than  that  of  the  moist  climate  of  Ireland  and  Holland. 
Northern  New  England,  New  York,  the  lake  region,  and  especially 
Oregon  and  Washington  Territory  furnish  suitable  climatic  conditions. 
The  labor  question  is  one  requiring  time  for  its  solution.  With  much 
diversity  of  cropping,  so  frequent  calls  to  apparently  more  profitable 
rural  employment,  there  is  little  opportunity  here  for  development  of 
skill  which  exists  in  so  high  a  degree  in  certaiu  flax-growing  districts 
of  Europe.  Graually,  as  population  crowds  and  labor  competes,  the 
CTowth  and  manipulation  of  fine  flax  fiber  will  command  the  economic 
Stculty  and  inventive  genius  which  give  the  American  laborer  an  ad- 
vantage in  every  serious  effort  to  compete  with  the  skilled  and  low- 
priced  labor  of  Europe.  The  time  will  be  quite  sure  to  come  when  the 
production  of  fine  fiber  will  be  immensely  enlarged,  and  it  would  be  wise 
in  the  national  government  to  foster  and  encourage  such  development. 

Meanwhile  the  cultivation  for  seed,  for  oil  and  cake,  though  subject 
to  fluctuation,  to  changes  from  one  district  to  another,  is  extended  and 
must  continue  such  extension.  There  is  one  obstacle  to  success,  which 
alone  prevents  an  immediate  and  rapid  growth — a  large  portion  of  the 
flax-straw  is  now  wasted.  Here  and  there  a  mill  for  the  manufacture 
of  tow  take^  all  that  is  offered  in  the  neighborhood,  whUe  large  areas 
have  no  mills  within  hauling  distance.  It  is  needed  for  paper  stock,  for 
upholstering  uses,  and  especially  for  baling  of  wool  and  cotton,  and 
bagging  for  grain.  It  is  understood  that  nearly  a  million  cotton  oales 
are  enveloped  in  flax  bagging,  of  the  more  than  five  millions  grown  and 
packed,  the  remainder  being  mostly  made  in  this  country  from  the  fiber 
of  jute  butts,  a  foreign  product  that  drives  the  native  material  from  the 
field.  Ten  years  ago  the  importation  of  this  material  was  17,549  tons; 
now  69,590  tons.  Then  the  importation  of  cloth  for  bagging  was 
Il,486.00opound8;nowbut2,856,195pounds.  The  cause  is  apparent.  The 
manufacturers  of  jute  bagging  at  the  sea-ports  have  large  capital,  or- 
ganization, and  all  facilities,  with  the  low  duty  of  $6  per  ton,  little  more 
than  one-iourth  of  a  cent  per  pound,  and  a  lower  price  for  material 
than  ten  years  ago,  which  was  last  year  less  than  3  cents  per  pound. 
St>  the  interior  flax  mills  are  driven  to  the  wall.  They  say,  "  Give  us  a 
higher  duty  on  jute  butts,  and  we  will  furnish  aU  the  bagging  for  cot- 
ton, and  wool,  and  grain,  from  mat-erial  which  is  now  wasted,  and  we 
will  do  it  on  an  enlarged  scale,  at  the  price  which  the  jute  bagging  now 
commands.'^  This  would  lead  to  a  great  increase  in  area  of  flax,  would 
make  prosperous  a  prominent  agricultural  industry,  and  prove  a  source 
of  wealth  to  the  western  farmer,  who  claims  that  he  is  entitled  to  a  little 
prot.ection  as  well  as  the  manufacturer. 

On  the  other  hand,  the  jute  manufacturer  claims  that  it  is  the  true 
national  economy  to  admit  raw  material  duty  free,  and  so  encourage  the 
manufacture  of  bagging  instead  of  importing  that  made  by  foreign 
labor. 

The  western  flax  miller  and  flax  grower  replies,  that  if  it  is  good  to 
give  employment  to  American  labor  in  manufacturing  bagging;  it  is 
better  still  to  give  further  employment  to  American  labor  in  growing 
the  raw  materiaL 
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So  a  conflict  rages  between  jnte  and  flax,  and  so  evenly  balanced  are 
the  forces,  that  flax  is  able  to  compete  for  a  portion  of  the  cotton  baling ; 
yet  jute  has  a  slight  preponderance,  perhaps  altogether  due  to  the  ad- 
vantage of  larger  capital,  and  better  organization  and  division  of  labor, 
and  therefore  the  jute  manufacture  is  successful,  and  flax  milling  com- 
paratively dei)ressed.  It  is  a  conflict  between  the  seaboard  and  the  in- 
terior ;  between  the  heavy  manufacturer  on  the  one  side,  and  the  small 
manufacturer  and  the  farmer  on  the  other.  The  flax  men  have  logically 
the  better  position,  if  they  can  make  good  the  promise  of  a  full  and 
dieap  supply  5  the  jute  men  have  the  advantage  of  having  produced 
substantially  a  supply,  while  it  is  not  proved  that  their  opponents  are 
able  to  make  good  their  promise. 

Hemp  culture  may  likewise  be  extended,  for  with  the  demand  for 
liner  grades  of  fiber  for  spinning  purposes,  for  twine,  for  grain  binders, 
and  for  cordage,  the  States  at  present  producing  it  will  hardly  furnish 
a  supply.  As  in  the  culture  of  flax,  however,  better  methods  must  be 
adopted,  and  more  careful  treatment  given  the  crop,  that  it  may,  in  one 
sense,  make  its  market  through  superior  quality. 


APPENDIX   I. 


THE  CULTIVATION  OF  ABUTILON  AVICENN-E   IN  NEW  JERSEY,*  WITH 
LETTFB  OF  PROF.  SYLVESTER  WATERHOUSE. 

In  the  general  development  of  the  fibrous  induBtry,  we  h^ve  made  very  decided 
progress  this  year.  There  really  need  be  no  difficulty  in  growing  jate-prodaoing 
plants^t  the  material  point  being  to  ascertain  the  best  conditions  uiKier  which  to  oon- 
yert  hitherto  nncultivat-ed  plant8  into  those  of  future  industrial  significance  and  profit. 
Any  experienced  farmer,  from  his  observation  of  theao  self-propagating  "  weeds,"  can 
fts  readily  achiev^e  good  results  in  their  cultivation  as  he  can  In  his  fijnt  attempts  at 
lowing  for  pro  tit  peaohes,  pears,  grapes,  or  any  other  untried  crop.  He  has  a  gen' 
cral  knowledge  of  tneir  requirements,  ana  his  success  at  the  outset  will  be  in  propor- 
tion to  his  professional  knowledge  ana  theoretical  dexterity.  There  being  no  question 
respecting  the  cultivation  of  jute,  the  remaining  problem  concerns  the  obtaining  of 
the  fiber  from  the  bark,  and  the  industrial  purposes  of  which  it  is  susceptible.  Jute, 
in  its  ordinary  marketable  oondition,  is  chiefly  adapted  to  coarse  but  useful  fabrics 
and  cordage,  but  through  the  appliances  of  skiU  and  science,  it  has  unquestionably  a 
range  of  uses  still  to  be  discovered;  and  it  is  our  aim  to  discover  these  hidden  qual- 
ities. 

In  all  onr  efforts  to  promote  the  fibrous  industry,  we  have  had  ths  intelligent  oo- 
operation  of  Mr.  Lefrauo.  He  has  given  his  whole  attention  this  summer,  at  Camden, 
to  the  discovery  of  new  methods  of  treatment  of  the  outward  coating  of  the  plant, 
with  a  view  of  imparting  new  value  to  the  fiber  derived  from  it.  These  efforts  are  in 
harmony  with  the  widely  extending  conviction  that  the  highest  industrial  progress 
which  this  nation  is  destined  to  achieve  is  inseparable  from  the  utmost  diversity  oi 
industries,  and  an  augmented  proportion  of  skiilod  and  artistic  pursuits  to  the  un- 
skilled. In  pursuance  of  this  idea,  Mr.  Lcfranc  confidently  believes  he  has  discovered 
a  combined  chemical  and  mechanical  process,  by  which  the  intrinsic  and  industrial 
value  of  Jute  can  be  greatly  enhanced,  at  comparatively  small  cost.  *  •  •  IfthiJs 
newly  discovered  property  in  domestic  jute  (Abuiilon  avicenna)  is  confirmed  b;^  subse- 
quent experience,  it  will  impart  an  unanticipated  significance  to  the  fiber  induatiy 
tiiroughout,  since  ramie  and  the  whole  range  of  developed  and  undeveloped  long 
staples  can  be  brought  under  the  same  treatment  with  like  results. 

We  feel  assured  that  the  steeping  or  retting  process,  which,  until  quite  recently,  was 
deemed  indispensable^  has  beon  overcome,  and  that  in  growing  these  products  the 
labor  of  the  farmer  will  thereby  be  greatly  diminished,  and  only  equivalent  to  that 
incident  to  the  growth  of  wheat  and  rye.    Sowing,  cutting,  and  carting  in  the  green 

•  From  the  Second  Annual  Report  of  James  Bishop,  chief  of  bureau  of  it^tistieSy 
labor,  and  industries,  of  Now  Jersey,  for  the  year  ld79. 

t  Plants  bearin<»  a  fiber  similar  to  the  jute  of  commerce  (Corchoru$)j  which  may 
be  used  as  a  substitute  in  this  country  for  that  fiber. 
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fiat«,  at  prei«nt,  s^mds  to  be  all  the  fanner  will  haTe  to  do.  If  lie  oan  be  saved  the 
trouble  and  expense  of  preparing  poola  for  steeping,  as  is  done  in  India  in  respect  to 
jute  and  ramie,  and  in  Europe  and  Ireland  in  respect  to  flax,  and  two  or  three  hand- 
lings and  cartings  besides,  he  will  have  gained  a  yery  material  advantage  in  the  cost 
of  those  domestic  products. 

We  have  known  for  some  time  of  an  ingenious  mechanical  contrivance  in  Newark 
for  extracting  fibpr  from  the  various  fibrous  plants  we  are  endeavoring  to  introduce 
into  our  State.  This  machine  is  the  Invention  of  BIr.  A.  Angell,  and  we  have  no  hesi- 
tation in  Haying  that  it  baa  achieved  such  results  as  to  entitle  it  to  public  recognition 
as  being  in  the  line  of  devices  for  promoting  the  fibrous  industry.  Bucces  in  this  new 
industry,  as  wo  have  many  times  stated,  and  which  daily  becomes  more  obvious,  is 
dependent  upon  the  best  mechanical  attainmenta  in  separating  the  bark  from  the  wood, 
and  in  the  subsequent  manipulation  of  the  fiber  for  market.  Hence  it  is  incumbeni 
upon  ns  to  acquaint  the  public  with  whatever  comes  to  oni  knowledge  respecting 
progress  in  the  development  of  this  important  industry. 

The  normal  length  of  fibers  destined  for  the  loom  is  of  no  special  moment,  since  it  la 
well  understood  that  for  spinning  purposes  the  very  long  class  of  fibers  require  to  be 
subjected  to  a  process  by  which  they  may  be  assimilated  to  cotton  and  wool :  therefore^ 
the  means  by  which  they  can  be  brought  into  the  spinning  state  with  the  least  injury 
to  the  fiber  will  necessarily  be  adopted.  The  two  gentlemen  we  have  referred  to  are 
■edulously  engaged  in  efibrts  to  solve  the  remaining  problem  respecting  the  production 
of  domestic  fibers.  They  have  both  succoeded  in  furnishing  products  which  have 
elicited  the  deepest  interest  on  the  part  of  consumers,  who  stand  ready  to  use  New 
Jersey  jute  and  ramie  whenever  they  can  be  supplied.    Hitherto  both  of  these  prod- 

xts,  for  the  most  part  in  all  countries,  have  been  woven  into  fabrics  of  various  grades; 
but  there  is  reason  to  believe  vast  quantities  of  jute,  especially,  will  be  consumed  for 
cordage,  bagging,  matting,  and  other  long-staple  purposes,  in  tnia  country,  as  loonas 
the  raw  materials  are  grown  here. 

The  writer  has  interviewed  several  large  importers  and  consumers  of  all  kinds  of  hemp, 
jute,  sisal,  and  flax,  and  but  one  opinion  was  exprcj^sed  respecting  the  prospective  in- 
dustrial value  of  the  Now  Jersey  products  exnibited,  conditioued  of  course,  upon 
their  relative  cost  to  those  already  in  use.    We  were  likewise  ass ored  that  the  con- 

umption  of  this  and  kindred  fibers  is  practically  limitless  under  such  conditions  as  to 
cost  and  quality  as  present  attainments  in  domestio  culture  seem  to  indicate  and 
Teri^. 


WASHDiaTON  Univbrsity,  Altai  Ixmit,  Mo,,  Oekibw  80, 1879. 

Deak  8ir:  Recent  investigations  enable  me  to  make  a  prompt  response  to  your  in- 
quiries. 

The  Ahiiilon  avicenncBy  the  cultivation  of  which  you  have  so  forcibly  recommended, 
Beems  susceptible  of  development  into  a  source  of  public  wealth.  The  plant  grows 
throughout  the  West  in  rank  and  wild  luxuriance.  It  has  the  spirit  and  capacity  of 
conquest.  With  invasive  march  it  has  taken  possession  of  large  triicts  of  land.  Its 
tenacity  of  life  and  rapid  spread  render  its  cultivation  a  for  easier  task  than  extermi- 
nation. There  are  to-<lay,  m  the  suburbs  of  Saint  Louis,  stalks  of  abutilon  8  feet  in 
height.  It  is  claimed  that  the  fiber  is  superior  to  hemp  in  whiteness,  strength,  dura- 
bility, and  cheapness  of  production.  Unlike  Indian  jute,  abutilon  needs  no  naturali- 
zation. To  the  manor  bom,  it  exhibits  a  stubborn  determination  to  occupy  its 
heritage. 

Why  is  not  this  plant  utilized  t  If  it  grew  In  France,  the  French  Government,  ever 
■agaciously  watchful  for  new  sources  of  public  wealth,  would  encourage  its  cultiva- 
tion by  the  offer  of  liberal  bounties,  and  stimulate  inventors  to  the  discovery  of  the 
best  process  for  treating  the  fiber  by  prices  generously  proportioned  to  the  magnitude 
of  the  interest.  A  policy  which  has  so  effectively  developed  the  textile  resources  of 
France  would,  presumably,  be  alike  beneficial  to  the  manufacturing  industries  of 
the  United  States.  If  pcrBonal  wishes  could  control  legislative  action,  my  own  State 
would  anticipate  New  Jersey  in  the  adoption  of  this  policy. 

The  offer  of  bounties  in  a  country  which  throughout  its  history  has  fostered  domes- 
tic industries  by  the  protection  of  a  tariff  assurwlly  needs  no  defense,  li  it  be  wise 
to  discourage  the  importation  of  foreign  products  by  means  of  a  tariff,  certainly  it 
cannot  be  impolitic  to  develop  native  substitutes  by  the  bestowment  of  bounties. 
Even  if  Individual  enterprise  would  ultimately  accomplish  the  result,  the  patronage 
of  the  State  would  secure  its  earlier  attainment.  Our  legislatures  can  well  afford  to 
encourage  experiments  whose  success  would  enrich  the  nation.  The  expenditure  of  a 
few  thousand  dollars  may  bring  a  return  of  many  millions. 

The  Jute  cropof  India  is  now  about  half  a  million  tons,  worth  at  least|50, 000,000;  and 
the  cost  of  the  foreign  fibers  annually  Imported  into  tJie  United  States  is  more  than  . 
.{30,000,000.    If  any  oonsiderable  portion  of  these  larger  yaloes  can  be  created  aud 
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saved  by  domestio  growthfli  the  andertaking  would  seem  to  be  especiallj  worthy  of 
le^slative  patronage. 

In  respect  to  bounties,  it  would  appear  to  be  just  and  proper  that  they  should  be  so 
dispens^  as  to  reward  both  the  fiekrinerB  who  grow  the  plant  and  the  inventor  of  the 
best  process  for  disintegrating  and  preparing  the  fiber  for  market.  The  old  system  of 
manual  treatment  is  too  slow  and  costly.  Unless  the  fiber  can  be  quickly  and  eco- 
nomically prepared,  by  chemical  or  mechanical  processes,  the  cultivation  of  abutilon 
must  prove  a  railure.  At  the  present  moment  our  great  need  is  a  cheap  and  effective 
method  of  separating  the  fibrous  from  the  ligneous  part  of  the  stalk.  With  the  hish 
prices  of  labor  in  this  country,  no  manual  preparation  of  the  fiber  can  suocessfimy 
compete  with  the  cheap  handwork  of  India. 

The  cleaned  specimens  of  fiber  yon  sent  me  are  excellent,  and  indicate  a  good  de- 
gree of  progress  in  the  treatment  of  fibrous  products.  The  inventor  of  a  cheap  and 
rapid  means  of  disintegrating  the  fiber  of  hemp,  jute,  ramie,  abutilon,  and  the  allied 
mallows  will  not  only  secure  a  fortune  for  himself,  but  will  also  enjoy  the  rare  dis- 
tinction of  having  created  a  new  and  valuable  industry.  Such  an  inventor  would  be 
the  Whitney  of  another  development  in  textile  wealth.  It  is  a  reproach  to  American 
ingenuity  that  an  industry  which  in  India  ranks  as  fourth  in  productive  value  should 
be  so  insignificant  in  the  united  States.    It  is  indeed  surprising  that  the  inventive 

genius  of  our  countrymen,  which  has  achieved  such  splendid  triumphs  over  greater 
ifficultieS)  does  not  address  itself  to  the  solution  of  a  problem  so  rich  in  possible  re- 
sults. 

Every  forward  movement  in  the  diversification  of  our  productions  is  an  advance 
towards  an  industrial  independence  of  the  whole  world ;  a  variety  of  industries  is  a 
basis  of  self-reliance,  a  source  of  national  wealth,  and  a  safeguard  against  commercial 
depression.  The  agricultural  and  mechanical  arts  tend  to  strengthen  each  other  and 
to  preserve  communities  from  a  general  prostration  of  business  mterests.  One  of  the 
prosperous  results  of  a  cultivation  of  abutilon  and  ramie  would  probably  be  a  revival 
in  the  culture  of  fiax  and  hemp.  Fabrics  desired  for  certain  commercial  uses  are  im- 
proved' by  a  combination  of  their  fibers  with  lute,  and  consequently  an  extensive  em- 
ployment of  the  one  will  imply  an  increased  demand  for  the  others. 

Jute  is  too  bulky  for  distant  transportation.  The  freight  would  consume  the  profits. 
Factories  for  the  separation  of  the  fiber  should  be  erected  in  the  neighborhood  of  pro- 
duction, where  the  abutilon,  rose  mallow,  and  other  similar  plants,  which  can  be  so 
easily  raised,  would  appiirently,  even  at  present  market  rates,  yield  the  fSikimer  a 
profitable  return  for  his  labor. 

The  foregoing  remarks  apply  more  particularly  to  the  cultivation  of  domestio  jute 
in  the  North.  But  I  have  not  at  aU  relinquished  my  belief  in  the  possibility  of  natural- 
izing Indian  jute  in  the  South.  The  conditions  of  success  must  be  determined  by  ex- 
periment. Many  trials  will  result  in  failure.  But  ultimately  the  essential  conditions 
of  soil,  climate,  and  moisture  will  be  ascertained,  and  then  the  growth  of  native  and 
naturalized  jute,  aided  by  proper  mechanical  appliances,  will  add  to  the  wealth  of  ths 
country  a  new  textile  resource  scarcely  inferior  in  importance  to  cotton. 
Respectfully,  youiSy 

S.  WATERHOUSE. 

Samuel  C.  Brown,  Esq., 

Secretary  of  JSew  Jeriejf  Bureau  of  Statittiee. 


APPENDIX    II. 

AN  ACT  TO  ENCOURAGE  THE  PRODUCTION  AND  TREATMENT  OF  FIBERS 
IN  THE  STATE  OF  NEW  JERSEY. 

The  following  is  a  draft  of  the  bill  presented  at  the  last  session  of  the  legislature, 
in  the  senate,  by  Mr.  Bodine : 

Whereas  there  are  ample  assurances  that  the  soil  and  climate  of  this  State  are 
adapted  to  the  cultivation  of  jute,  ramie,  flax,  hemp,  and  various  other  fibrous  plants 
and  grasses  which  are  extensively  grown  in  other  countries,  and  largely  imported  into 
the  United  States;  and  whereas  the  development  of  new  productive  industries  are  of 
essential  benefit  to  the  public  welfare :  therefore. 

Be  it  enacted  by  the  senate  and  general  assembly  of  the  State  ef  Kew  Jersey^  That$  with 
the  view  to  stimulate  individual  effort  in  the  cultivation  of  fibrous  plants,  the  treas- 
urer of  this  State  be  hereby  authorized  to  pay  the  following  bounties,  upon  vouchers 
duly  receipted  by  the  payee,  setting  forth  the  quantities  and  prices  of  the  products 
grown  by  iiim  or  them,  whose  affidavit  of  their  truthfulness  uhin  first  bs  affixed  to 
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the  said  voxioherB,  and  be  attested  by  the  clerk  of  the  connty  in  which  the  prodncta 
are  grown:  and,  moreover,  the  said  vonchero  shall  be  certified  by  the  chief  of  the 
bnreaa  of  labor  and  industries  of  this  State : 

I.— JUTB. 

For  eyery  ton  of  two  thousand  pounds  of  abutilon  avicennae  stalks  grown  in  New 
Jersey  not  less  than  three  feet  long,  five  dollars;  for  ever^  ton  of  two  thousand 
pounds  of  what  is  known  as  rose  or  marsh  mallow  not  less  than  three  feet  long  and 
not  more  than  one  inch  in  diameter  at  the  butt,  fiye  dollars ;  fractions  of  not  less  than 
a  quarter  ton  in  each  case  will  be  paid  for  at  same  rate;  for  every  pound  of  marketa- 
ble quality  of  disintegrated  jute,  two  and  a  half  cents. 

IL— Ramib. 

For  every  two  thousand  pounds  of  ramie  stocks  not  less  than  two  and  a  half  feot 
long,  ten  dollars ;  fractions  of  not  less  than  a  ouarter  ton  will  be  paid  for  at  same  rate : 
for  every  pound  of  disintegrated  ramie  ready  for  combing,  five  cents;  for  every  pound 
of  ramie  yam  ready  to  weave,  ten  cents. 

in.— Flax. 

For  every  ton  of  two  thousand  pounds  of  flax  stalks  for  fiber  of  the  ordinary 
lengths,  seven  dollars;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same 
rate;  for  every  iK>und  of  decorticated  or  cleaned  flax  of  first  American  quality,  three 
and  a  half  cents. 

IV.— Hemp. 

For  every  ton  of  hemp  stalks  of  two  thousand  pounds  of  the  ordinary  lengths,  six 
dollars;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same  rate;  for 
every  piound  of  decorticated  or  cleaned  hemp  of  best  American  quality,  three  cents: 
Provided,  That  the  bounties  hereby  authorized  shall  cease  on  the  first  day  of  April,  one 
thousand  eight  hundred  and  eighty-five:  And  provided  furtkery  That  in  no  event  shall 
the  total  amount  expended  in  the  form  of  bounties  under  this  act  exceed  the  sum  of 
fibfteen  thousand  dollars,  to  be  apportioned  as  follows:  five  thousand  dollars  to  be 
awarded  to  the  enumerated  stalks,  five  thousand  dollars  to  the  enumerated  cleaned 
fiber,  and  five  thousand  dollars  to  the  ramie  yam. 

And  he  it  further  enaeted.  That  it  shall  be  the  duty  of  the  chief  of  the  bureau  of  labor 
and  industries  to  certify  tne  vouchers  referred  to  in  the  first  section  of  this  act.  and  to 
have  general  sux>ervision,  control,  and  decision  of  all  questions  which  may  arise  pur- 
suant to  the  provisions  of  this  act. 

And  he  it  enacted,  That  the  treasurer  of  this  State  is  hereby  authorized  to  pay  any 
money  in  the  treasury  not  otherwise  appropriated  in  pursuance  of  the  provisions  of 
this  act. 

And  U  it  eMctedf  That  this  act  shall  take  effect  immediately. 


APPENDIX   III. 

LIST  OF  PATENTS  FOR  FIBER  MACHINERY  AND  PROCESSES. 

The  following  is  a  list  of  ^patents  granted  during  the  past  five  veais— January,  1875, 
to  December  31,  1879 — for  inventions  for  obtaining  and  preparmg  fibrous  substances) 
other  than  cotton  and  wool,  with  name  of  inventor  and  date  of  issue : 

Improvement  in  machines  for  combing  and  cutting  grass  and  bristles.  Patent  No. 
158650.    Granted  to  Joseph  Pickering,  of  Philadelphia,  Pa.,  Januaiy  12,  1875.  i 

Improvement  in  processes  of  making  paper-pulp  from  palm.  No.  6646.  Reissued  to 
James  P.  Herron^  of  Washington,  D.  C.,  June  2,  1875. 

Improvement  m  hemp  and  flax  machines.  No.  165826.  Granted  to  Christopher 
Herrschaft  and  James  Lawrence,  of  Brooklyn,  N.  Y.,  July  20,  1875. 

Improvement  in  processes  of  treating  rattan.  No.  167409.  Granted  to  Carleton 
Newman,  of  San  Francisco,  Cal.,  September  7,  1875. 

Improvement  in  machines  for  dressing  tampico.  No.  171080.  Granted  to  J.  D.Baker, 
of  Burlington,  Vt.,  December  14,  1875. 

Improvement  in  hemp-hackling  machines.  No.  170947.  Granted  to  Frederick  D. 
Frost,  of  London,  England,  December  14,  1875. 
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Iraprovemout  in  prooeases  for  preparing  vejcotable  fiber  for  upholstering.  This  re- 
lates to  the  preparation  of  palmetto  fiber  £r  filling  mattresses,  and  for  other  puriK)8e6. 
No.  668.    Granted  to  James  L.  Cutter,  Brooklyn,  N.  Y.,  December  21,  1875. 

Improvement  in  istle  machines  for  producing  the  fiber  of  BromeUa  sylvestris,  applied 
in  Mexico  to  the  manufacture  of  hammocks,  sacks,  ropes,  nets,  cotton-bagging,  wagon 
sheets,  carpets,  and  similar  objects.  No.  171708.  Granted  to  Guillermo  Roberto  Welke, 
of  Parraa  do  la  Fuento,  Mexico,  January  4, 1876. 

Improvement  in  flax  and  hemp  machines.  No.  172519.  Granted  to  John  Stewart, 
of  Brooklyn,  N,  Y.,  January  IS,  1876. 

Improvement  in  ramie  machines.  This  machine  is  intended  to  prepare  the  fiber  of 
ramie,  fiax,  and  other  textile  substances  directly  from  the  dry  stocky  so  that  it  shall 
be  presented  in  marketable  form  by  one  single  operation.  No.  172010.  Granted  to 
Charles  C.  Coleman,  San  Francisco,  Cal.,  January  25.  1876. 

Improvement  in  hemp  and  flax  brakes.  No.  178110.  Granted  to  Luther  E.  Burdin, 
Paris,  Ky.,  May  30,  1876. 

Improvement  in  machines  for  separating  the  fiber  of  ramie  and  other  fibrons  plants. 
No.  181382.    Granted  to  John  B.  Vogel,  of  New  York,  August  22. 1876. 

Improvement  in  machines  for  dressing  and  combing  tampico  ana  bristles.  No,  184940. 
Granted  to  Enoch  B.  Whiting,  of  Saint  Albans,  Vt.,  November  28, 1876. 

Improvement  in  tampico  combing  and  dressing  machines.  No.  184943.  Granted 
to  George  WQlett,  Burlington,  Vt.,  November  28,  1876. 

Improvement  in  machines  for  cutting  fibrous  material.  This  machine  is  intended 
to  cut  thin  shavings  of  wood  for  stumng  mattresses  for  dyeing,  &c.  No.  184912. 
Granted  to  James  Langster,  Bufialo,  N.  Y.,  November  28,  1876. 

Improvement  in  processes  of  softening,  decolorizing,  and  deansing  animal  and  vege- 
table fiber.  No.  187882.  Granted  to  William  Mayuard,  of  New  York,  Febniary^?, 
1877. 

Improvement  in  processes  of  manufacturing  paper-pulp  from  the  fiber  of  AhuUton 
avicenn(€.    No.  19C666.    Granted  to  Douglas  Hickox,  Springfield,  111.,  October  30,  1877. 

Improvements  in  machines  for  treating  flax,  hemp,  and  other  similar  plants.  No. 
190476.    Granted  Norbert  de  Landtsheer,  of  Paris,  France,  May  8, 1877. 

Improvement  in  flax  brakes.  No.  197063.  Granted  to  John  H.  Tabler,  November 
13,  1877. 

Improvement  in  machines  for  extracting  the  fiber  of  pita  {Agave  Americana),  No. 
197555.    Granted  to  Carlos  de  la  Baquera,  of  New  York,  N.  Y.,  November  27,  1877. 

Improvement  in  apparatus  for  digesting  and  macerating  fibers  by  chemical  reagents. 
No.  197850.    Granted  to  William  W.  Harding,  of  Philadelphia,  Pa.,  December  4, 1877. 

Improvement  in  machines  for  polishing  vegetable  fiber,  for  use  in  the  brush-making 
trade.  No.  198315.  Granted  to  George  Shaw  and  Thomas  Shaw,  of  Dukinfield,  Great 
Britain,  December  18, 1877. 

Improvement  in  machines  for  treating  palmetto  leaves,  &:c.,  for  upholstery  purposes. 
No.  201269.  Granted  to  George  F.  Anller,  Jacksonville,  Fhu,  and  W.  G.  Benedict, 
Orange  Park,  Fla.,  December  §7, 1877. 

Improvement  in  the  manufacture  of  paper  pulp  from  salt  water  fibrous  plants.  No. 
199427.    Granted  to  WilUam  E.  Farrell,  of  Philadelphia,  Pa.,  Januarv  22,  1878. 

Improvement  in  treatment  of  cocoa-nut  fiber,  for  manufacture  of  various  useful 
products.    No.  202662.    Granted  to  Eug.  Pallu,  of  Paris,  France,  April  23,  1878. 

Improvement  in  separating  wool  and  cotton,  and  similar  animal  and  vegetable  fiber, 
from  fabrics.    No.  202672.    Granted  to  John  Y.  Slater,  Baltimore,  Md.,  April  *^  1878. 

Improvement  in  machine  for  making  fiber  from  palmetto  leaves,  for  upholstering 
purposes.  No.  202766.  Granted  to  Lucius  P.  Summers,  of  New  Britain,  Conn.,  Aprfl 
23,  1878. 

Improvement  in  treating  palmetto  fiber  for  use  in  the  arts.  No.  203177.  Granted 
to  George  F.  Miller,  of  JacKsonville,  and  W.  G.  Benedict,  of  Orange  Park,  Ila.,  April 
30,1878. 

Improvement  in  machines  for  preparing  yucca  fiber.  No.  203386.  Granted  to  A. 
Stoner,  of  Stonjr  Point,  La.,  January  29,  lb7&. 

Improvement  in  fiber-cleaning  machines.  No.  204906.  Granted  to  George  D.  Luce, 
of  New  Orleans,  La.,  March  2,  1878. 

Improvement  in  preparing  palmetto  fiber  and  pine  leaves  for  mattress  fillings.  No. 
205036.    Granted  to  Washington  G.  Benedict,  of  Orange  Park,  Fla.,  June  18, 1878. 

Improvement  in  hemp  and  flax  brakes.  No.  205910.  Granted  to  Gelston  Sanford, 
of  Brooklyn,  N.  Y.,  July  9,  1878. 

Improvement  in  fiber  machines.    No.  205911.    (Same  name  and  date  as  preceding.) 

Improvement  in  procoflsea  fordiKintogratin^  the  htalks  of  hops  for  fil)er.  No.  2U928ii. 
Granted  to  Isaac  D.  Nonlliiigcr,  of  Stuttgnrt,  \Vtirtemberg,t5(Tmany,  October  22, 187K 

Improvement  in  separating  and  cleaning  vegetable  fibers  for  paper  i>ulp.  No. 
210339.  This  refers  to  the  fibers  of  sngar-eane,  sorghnni,  and  Indian  corn.  Granted 
to  Charles  Lauga,  New  Orleans,  La.,  November  2(),  1878. 
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Improvement  in  separating  animal  from  vegetable  fibers.  No.  211109.  Granted  to 
George  M.  Rice,  Worcester,  Mass.,  January  7,  1879. 

Improvement  in  machines  for  dressing  hemp,  flax,  &c.  No.  215G92.  Granted  to 
Theodore  Tebaw,  of  Lexington,  Ky.,  May  20,  1879. 

Improvement  in  the  manufaotare  of  paper  palp  and  paper  from  grasses.  No.  218324. 
Granted  to  Adolph  Seyler,  of  Brooklyn,  N.  i.,  Angust  5,  1879. 

Improvement  in  processes  and  machines  for  disintegrating  ramie  and  other  fibrous 
plants.  No.  219668.  Granted  to  Albert  Angell,  of  East  Orange,  N.  J.,  September  16, 
1879. 

Im]9rovement  in  machines  for  cleaning  and  extracting  fiber  from  fibrous  plants,  and 
especially  the  leaves  of  pita  (Agave  Americana),  No.  221365.  (jJranted  to  Pedro  San- 
chez, of  Tabasco,  Mexico,  November  4, 1879. 

Improvement  in  the  treat nn^ut  of  pine  leaves  for  the  mauufjicture  of  paper,  and  for 
other  purposes.  No.  221687.  Granted  to  Albert  W.  Maas.  of  Meriden,  Miss.,  Novem- 
ber 18, 1879. 
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